
To: 
Cc: 
From: 
Sent: 
Subject: 

''''''' 

jblend@mt.govUblend@mt.gov]; Laidlaw, Tina[Laidlaw.Tina@epa.gov] 
Clark, Dave[Dave.Clark@hdrinc.com]; Suplee, Mike[msuplee@mt.gov] 
Mcinnis, Amanda 
Wed 7/10/2013 8:35:04 PM 
US Conference of Mayors, AWWA, and WEF Affordability Assessment Tool 

From: Clark, Dave 
Sent: Wednesday, June 26, 2013 5:48 PM 
To: Mcinnis, Amanda; Stober, Trent; Chapman, Matt; Kyle, Ted; Close, Craig; Pessina, Michael; Brooks, 
Richard L.; Lykens, Kenneth; Holland, Jeremy (Portland); Stonehouse, Greg; Olson, Dan; Frissora, 
Joseph; Kalisiak, Kip; Gilbert, Susan; Ellmers, Glen E.; Talbot, Peter; Stein, Julie; Marroquin, Shirley; 
Duffy, Jennifer; Frommer, Jennifer; Bill, Eric; Larocque, Stephane; Dwyer, Blaine 
Cc: Hammond, Dave; Willey, Bruce 
Subject: US Conference of Mayors, AWWA, and WEF Affordability Assessment Tool 

The US Conference of Mayors, the American Water Works Association and the Water 
Environment Federation have published a joint affordability analysis for utilities to assess 
compliance with EPA requirements. I believe that this is the document that was referenced in the 
EPA held in collaboration with NACW A, Oregon 
ACW A, and WEF we attended in Portland in April. 

The assertion is that EPA' s affordability criteria rely too heavily on median household income 
and underestimate the effect of rising water bills on low-income, fixed-income, and renter­
occupied households. This joint issue brief offers several alternative metrics for better gauging 
the affordability of water mandates: 

tU? As a percentage of income for potentially vulnerable populations 

tU? Across neighborhoods known to be economically at risk 

tU? Through a variety of other indicators such as the unemployment rate and the percentage of 
households receiving public assistance The Affordability Assessment Tool and spreadsheets are 
attached for your reference and use. I think it will be interesting to apply this tool to cases where 
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we are considering Integrated Plans to see where affordability limits are reached, or exceeded, 
when we evaluate the combined regulatory compliance requirements for wastewater treatment, 
nutrient removal, CSO/SSO control, stormwater compliance, etc. 

DAVID L. CLARKHDR Engineering, Inc 

I 
at Parkcenter Blvd I 100 I ID 
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Workbook 5: EPA's Secondary Screening Analysis 

utility/municipality's Financial Capability Indicators (FCI). 

The first spreadsheet in this workbook provides electronic version of EPA's FCI. The FCI score is automatically ca 

Spreadsheets 1 through 5 provide guidance for assessing each of EPA's utility financial capability indicators, as f 

Spreadsheet 1:EPA's Financial Capability Indicators 

Spreadsheet 2: Bond rating 

Spreadsheet 3: Net debt as a percentage of full market property value (FMPV) 

Spreadsheet 4: Unemployment and median household income (MHI) - EPA's Socioeconomic Indicators 

Spreadsheet 5: Property tax revenue as a percentage of FM PV 

Spreadsheet 6:Tax revenue collection rate 

Within each spreadsheet, values that need to be update/input by the user are 

Values that are automatically calculated are highlighted in grey 

Throughout this workbook, we have inserted hypothetical numbers so that the cells calculate properly. 
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lculated as you work through the remaining spreadsheets. 

ty indicator9,l~@=llows: 
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1. EPA's Utility Financial Capability Indicators 
This worksheet will automatically calculate as the remaining sheets are filled out 

financial indfcatjr '. .. ~ .A.~tu~I ~atue ~> ... > >:~: $~~i~" ·i'~~·, 
Summary bond rating 0 2 

Pverall net debt as a percent of Full 

Market Property Value 0.1 0 
Unemployment Rate 0.105 1 
Median Household Income $46,350.00 2 

Property Tax Revenues as a Percent of 

Full Market Property Value 2% 2 

Property Tax Revenue Collection Rate 97% 2 

Overall Score: 1.500 
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2. Bond Rating (Worksheet 3 in EPA's 1997 Guidance} 

11~at" ·, < .. ..• · .. ~ . · .••. \ > 
General obligation Revenue 

bond (water/sewer) bond 

Most recent rating 

Date 

Rating agency (Moody's or S&P) 

Bond insurance(y/n) 

Revenue bonds only) 

tummary bond rating 

PA Score/Rating 2 

Municipal bond reports from rating agencies provide recent ratings 

Moody's Investors rating service: 

&P rating service: 

EPA0

Scorina Criteria ..•. 

..• 

.. 

Bond ratings (S&P} Bond ratings (Moody's) 

Weak (1) 

Mid-range (2) 

!Strong (3) 

EPA Rating for Your 

Community: 

BB-D Ba-C 

BBB Baa 

AAA-A Aaa-A 

2 
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3. Overall Net Debt as a Percentage of FMPV (Worksheet 4 in EPA 1997 Guid 

Direct Net Debt (G.O. Bonds Excluding 
Double-Barreled Bonds) 

Debt of Overlapping Entities 
Proportionate Share of 

M ultijurisdictional Debt) 

verall Net Debt 

verall Net Debt as a Percentage of Full 
Market Property Value 
Line 403/Line 404*100) 

$ 10,000,000 

$5,000,000 

$ 15,000,000 

$ 150,000,000 

10% 

To calculate your utility/m_unicipality share of debt from overlapping entities_: 

suppo'.t_ed _py you_r utility's service are~ (Column Al 

outstanding debt since it represents periodic deposits into an account to ensure 
the availability of sufficient monies to make timely debt service payments. 

- . - . . - -

to persons or property within your service area in Column C. This is based on the 
estimated fair market value of real property of the respective jursidictions. 

4. Multiply the total outstanding debt of each overlapping entitiy by the percentage identified for your service 

5. Add the figures to calculate total overlapping debt for your service area 

>~~t~t:an1it!~,d~bt 
te~!i-~iQl<ing fund).0 ° 

ounty 

chool District 

otal overlappin debt 

-· 
·---

Debt information should be available from the financial statements of your 
~ommunity. In most cases, the most recent financial statements are on file with 
~he state (e.g., the State Auditor's Office). Property assessment data should be 
eadily available through the community or state assessor's office. 

Weak (1) 

-.__ \ -._ *0. ·---. 

Net debt as a % of 
FMPV 

Above 5% 
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Mid-range (2) 2-5% 

!Strong (3) Below 2% 

j EPA Rating for Your Community: 
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csheet 4arncEf A 1997 Guidance} 

>artially supported by your utility's service area (Column A) 

overlapping entity in Column B. Money in a sinking fund is not included in the outstanding debt since 

of sufficient monies to make timely debt service payments. 

t charged to persons or property within your service area in Column C. This is based on the estimated 

percentagecJtlehHIDklrmt '}d'tfr:<slw\n&Qrea (Column B * Column C) 

ea 

a .... ~ ...... ·.u .. "t.sr.· .. ·.andthg>~~tit .. /, ,,,,0:,, 

ttribut.a 

$-
$-
$-
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4. Socioeconomic Indicators: Unemployment and MHI 

nnual average unemployment rate (service 

rea/community) 

nnual average national unemployment rate 

MHI for your community 

Census Year MHI 

MHI Adjustment Factor 

Adjusted MHI 

National MHI 

Census Year MHI 

MHI Adjustment Factor 

Adjusted MHI 

Percent difference in MHI for U.S. and your community 

Data Soure~ ·····················• 

·. 

Unemployment 
Unemployment data are available through the Bureau of 

Labor Statistics (BLS) Local Area Unemployment Statistics 

10.5% 

9.0% 

1.5% 

$45,000 

1.03 

$46,350 

$50,000 

1.03 

$51,500 

11% 

~ 

MHI 
ACS, single-year, 3-year 

average, 5-yearaverage 

LAUS) program. LAUS is a federal-state cooperative effort estimates, depending on the 

hat maintains employment statistics for Census regions size of your community 

and divisions (e.g., counties, metropolitan statistical 
areas), cities of 25,000 population or more, and other 

areas. 

EPA
0Scbring Ctiteria ·•·. 

·~> : 
Unemployment 

More than 1 percentage 
Weak (1) point above the national 

average 

Mid-range (2) 
+/- 1 percentage point of the 

national average 
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Strong (3) 

EPA Rating for Your Community: 

More than 1 percentage 

point below the national 

average 

Unemployment 

1 
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Note: The MHI calculation is shown as it is written in 
the EPA Guidance, however, the Decennial Census no 
longer reports income statistics. The most recent 
year income from the U.S. Census American 
Community Survey (ACS) should be used in this 
calculation. A CPI adjustment can be applied to 
inflate the previous year's data to the current year 
(e.g., from 2011 to June 2012) See Workbook 1 for 
more information on inflating to the current year. 

MHI 
More than 25% below 
national MHI 

+/- 25% of national 
MHI 
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More than 25% above 
ational MHI 

MHI 

2 
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5. Property Tax Revenues as a Percentage of Fair Market Property Value (Wo 

Full Market Property Value (FMPV) 

Property tax revenue 

Property tax revenue as a percent of 
FMPV 

$ 150,000,000 

$3,000,000 

2.0% 

Property assessment data (i.e., FMPV) should be readily available through your 

ommunity or state assessor's office. Property tax revenues should be available in 
your community's annual financial statements. Occasinally, the assessment and 

ax revenue data for communities partially served by a utility may have to be 

prorated to provide a clearer picture of the permittee's property tax revenue 

ollection rate. 

EPA Scorina Ctitetia ·· .. \, \, ········ 

... ' ':i 

Property tax revenue 
as a %of FMPV 

Weak (1) Above 4% 

Mid-range (2) 2-4% 

::>trong (3) Below 2% 

I EPA Rating for Your Community: 2 

0016033



lue (W~7/all'/A&i~ 

0016034



6. Property Tax Revenue Collection Rate (Worksheet 8 in EPA's 1997 Guidanc 

Property tax revenue collected $3,000,000 
Property taxes levied $3,100,000 
Property tax revenue collection rate 97% 

Property taxes levied can be computed by multiplying the assessed value of real 
property by the property tax rate. These data should be available from your 
~ommunity's financial statements or the State assessor's office. Property tax revenue 
~hould be available in your community's financial statements. Occasinally, the 
assessment and tax revenue data for communities partially served by a utility may 
nave to be prorated to provide a clearer picture of the permittee's property tax 
evenue collection rate. 

EPA0

Scoring Criteria ·•· •....... . > ; ······~······ ' ,, > .... 

Property tax revenue 
collection rate 

Weak (1) Below 94% 

Mid-range (2) 94-98% 

!Strong (3) Above 98% 

j EPA Rating for Your Community: 2 

· ..• 
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8 in EP~ 1997 Guidance} 
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Prepared for 

The United States C:Onference of f\/layors, 
the Arreric.an \N.3ter V\brks Association, 
and the\N.3ter Environrr-ent Federation 
by Stratus C:Onsulting, Boulder, C:Olorado 

C:Opyright 2013, U.S. <:onference of fv1ayors (L.IDv1), 
Arreric.an\N.3terV\brksAssociation (NWVA), 
and\N.3ter Environrr-ent Federation (V\EF). 

Al I rights reserved. 
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Assessing the Affordability of Federal Water Mandates 
<:am,unities and the W3ter agencies that serve them have 
I imited resources, so the investments they make need to 
address the mcst important risks to public health and the 
environment and deliver maximum benefits at affordable 
ccst. This issue brief summarizes the U.S. Environmental 
Protection Pgancy's (EPA's) methods for analyzing the 
affordabi I ity of federal mandates stemming from the 
Clean\/\ater Act and Safe Drinking\/\ater Act. The paper 
describes the Pgancy's current policies, offers a critique, 
and identifies a number of alternatives that might be 
more suitable for analyzing the affordabilityof\l\0ter and 
waste.Nater mandates on Arnerican oorrrnunities. Finally, 
the paper notes the importance of Vveighing the benefits 
as Vvel I as the ccsts of federal mandates while considering 
their affordability. 

This paper is the result of a collaborative effort by the 
United States C.Onference ofrvlayors (l.IDv'I), the 
Arnerican\/\aterV\brksAssociation (IWWVA), and the 
V\ater Environment Federation (V\EF). Its purpose is to 
raise issues and pro.oke discussion. It does not represent 
the official pol icy of these organizations or their mem­
bers. The three as.50Ciations also offer to their members, 
separately, an affordability as.ses9 r rent tool that allOJ\S 
oorrrnunities to directly assess the affordability of W3ter 
and waste.Nater mandates after considering the issues 
raised in this paper. Unless otherwise noted, the term 
''vvater" is used throughout this paper to mean drinking 
W3ter, W3Ste.Nater, and storm.Nater. 

Background 
Investment to rr-eet federal W3ter and waste.Nater re­
quirements can impose significant financial hardshiprnn 
households, busines:es, and the broader oorrrnunities in 
which they are located. Wien oorrrnunities face large-­
and sometimes multiple-federal W3ter mandates, the 
combined impact of the required expenditures can be 
extremely expensive for everyone in that oorrrnunitywho 
pays a W3ter or waste.Nater bi 11 ( mcst consumers get one 
combined bi 11 for W3ter and waste.Nater services). For the 
utility, the cumulative suite of required investments not 
only strains fiscal capacity but may also displace other im­
portant investments, including critical but nonmandatory 
capital impr0\.€11"'ent and infrastructure rene.Nal projects. 
For the greater oorrrnun ity, mandatory investments may 
also squeeze out other important priorities, such as social 
safety net progrcrrs and economic development efforts. 
For the residents and busines:es in affected cities, the 
capital and operating expenses as.50Ciated with federal 
mandates are often reflected in W3ter and waste.Nater 
bi I ls that must grON faster than household incomes and 
the general rate of inflation. Very significant affordabi I ity 
challenges are often created, particularly for !<Mer-in­
come households. 

With the intention of providing a rr-echanism for relieving 
undue economic stress in the face of W3ter mandates, EPA 
has developed "affordability'' criteria to indicate when 
such mandatesV1,0uld causesutstantial and widespread 
economic distress in the oorrrnunity. In these cases, the 
Pgancy might be wi 11 i ng to exercise some flexi bi I ity in the 
mandate, such as al IONi ng a longer timeframe to achieve 
compliance with waste.Nater and storm.Nater require -
ments. The affordabi I ity of drinking W3ter requirements 
is handled differently and can-at least in theory and 
case-by-case-affect the kind of technology that must be 
deployed insomesmall oorrrnunities. 

If EPA affordability criteria functioned properly, the 
economic hardship imposed on !<Mer-income households 
might be alleviated in many oorrrnunities by relaxing 
compliance requirements or stretching them out over 
a longer time frame. Unfortunately, there are several 
critical limitations to hONEPAdefines affordability and 
applies its assessment criteria. This is due in part toEPA's 
reliance on metrics such as median household income 
(MHI), which is highly misleading as an indicator of a 
oorrrnunity's abi I ity to pay. As a result, regulatory relief is 
not provided in manyoorrrnunitieswheresutstantial and 
widespread economic hardship:; are indeed being created. 

© OJpyright al13 Lfil\il, /:WNA, & \/1.EF 1 
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EPA's TV\0-level Affordability Screeni'lJ Analysis for Wastewater 
and Camined Sel\er Oerflo,v {C&>) Cootrols 

In 1995, EPA published its first set of affordabi I ity-
related guidelines: The Interim Economic Guidance for 
l/\eterQuality Standards. The 1995Guidance oontainsa 
detailed discussion of the analySSS a municipality should 
undertake to evaluate the eoonanic impact of oomplyi ng 
with W:lter quality standards ryv:;5) under the Clean 
Water Act (ONA). In 1997, EPA published Guidance for 
Financial Capability As:xssment and Schedule Develop -
ment using a nearly identical approach to assess whether 
an extended oompl iance schedule might be granted to a 
oommunity facing affordability problems. The analySSS 
put forth in theseguidancedocumentsaredivided into 
tv\oparts: 

1. The "preliminary screen" examines affordability using 
a factor called the Residential Indicator (RI). The 
RI V\eighs the average per household ccst of W3Ste.Nater 
bills relative to median household inoome in the service 
area. Ultimately, an RI of 2>/oor greater is deemed to 
signal a "largeeoonanic impact" on residents, 
meaning that the oommunity is likely to experience 
eoonanic hardship in oomplyingwith federal W:lter 
qual itystandards. 

2. A "seoondary screen" examines metrics related to the 
financial capability of the impacted oommunity. This 
screen applies a Financial Capability Indicator (FCI) 
reflecting the average of six eoonanic indicators. These 
indicators include the oommunity's bond rating, its net 
debt, its median household inoome, the local unem­
ploy111ent rate, the service area's property tax burden, 
and its property tax oollection rate. Each indicator is 
assigned a soore of 1 to 3, based on EPA-established 
benchmarks. Lo.A.er FCI soores implyVveaker econanic 
oonditionsand thus an increased likelihood the man­
date \MJUld cause sutstantial and widespread eoonanic 
irrpact on the oommun ity or service area. 

The results of the RI and the FCI are ultimately oombined 
into an overall rating based on EPA's Financial Capability 
fv1atrix. This rating is intended to dennnstrate the overal I 
le\€1 of financial burden impcsed on a oommunity by 
oompl iance with Clean Water Act mandates. 

EPA's Assess nent of Affordabi I ity for Drinki'lJ Water Re9.Jlatioos 
\Mlereas EPA's oonsideration of affordabi I ity for W:1Ste­
W:1ter and C:O oompl iance is aimed at assessing an 
individual oommunity'sabilitytooomplywith regulatory 
mandates and schedules, EPA's oonsideration of afford­
abi I ity in the oontext of potableW:lter supply is limited to 
assessing the national-level affordabi Ii ty of regulatory 
opt ions for smal I oommun it ies. EPA does not oonsider 
theaffordabilityof drinkingW:lter requirements in any 
manner that pertains to individual uti I ities ( e\en smal I 
ones), or to the category of medium and large uti I ities. 

EPA has stated that it \MJUld consider a National Primary 
DrinkingWater Regulation to be unaffordable to small 
oommunities (these with populations under 10,cx::x)) if 
thestandard\MJUld result in a household drinkingW:lter 
bi 11 in excess of 2.5l/oof the national averag:l MHI in such 
oommunities. To date, EPA has ne\er made this finding. 
If EPA \/\ere to make such a finding, it V1.0uld be required 
to identify technologies for smal I 5y5tems that might not 
result in ~ting particular drinkingW:lter standards but 
are found to protect public health. Then, on a case-by-case 
basis, states may approve the use of such affordable smal I 
5y5tem technologies (called a variance) or approve an 
extended deadline for oompliance (called an exemption). 

2 © OJpyright 2013 Lm\11, /:WNA, & \/\EF 

States cannot approve both a variance and an exemption 
for the same standard in the same oommun ity. Variances 
are subject to reviav and apprCNal by EPA States have 
al IOJl.ed very feNvariances and exemptions because they 
can be difficult and expensive to issue. 

EPA'sstatedviavon potableW:lter-that it is affordable 
if it ccsts less than 2.5>/oof small oommunityMHl-in -
fl uences the perceived affordabi I ity of oombi ned W:lter 
and W3Ste.Nater bi I ls.Specifically, it is inferred that EPA 
VI.Ou Id oonsider a oombined annual W:lter and W3Ste.Nater 
bi 11 of less than 4.5>/oof MHI to be affordable (2.5% for 
W:lter, pl us 2% for W3Ste.Nater services and C:O oontrols). 

0016040



Limitatioos of EPA's Preliminary ScreenillJ Approach 
A central issue in assessing affordabi Ii ty of federal W3ter 
rr-andates is the reasonableness of cam,unity-wide Ml-II 
as a prirr-ary yardstick. MHI can be a highly misleading in­
dicator of a cam,un ity's abi I ity to pay for several reasons. 

MHI is a poor indicator of economic distress 
and bears little relationship to poverty or other 
measures of economic need within a community. 
For example, oonsideran analysisofMHI and poverty 
data for the 100 largest cities in the United States. It 
shOJI.S that for 21 cities identified as having an MHI 
within $3,cx:x) of the 2010 national MHI ($50,046), there 
is no discernible relationship betvveen MHI and the 
incidence of poverty. Statistical analysis confi rITB that 
the correlation betvveen MHI and poverty arrong these 
cities is not meaningful, with a correlation coefficient 
(r) of0.024. Indeed, within these21 cities, the poverty 
rate ranges from a ION of 14.1% to a high of 23.3>/o. 

MHI does not capture impacts across diverse 
populations. In rr-any cities, inccrre levels are not 
clustered around the median, but are spread over a 
wide inccrre rarlg:l or ooncentrated at either end of 
the inccrrespectrum. This tendency for the inccrre 
distribution to spread atvay from the middle has been 
increasing and rr-ayV1.ell oontinue to increase in the 
future, rr-aking MHI an even less meaningful metric. 
In addition, inccrre distribution and other eoonomic 
measures can vary widely acrcss different districts and 
neighborhcods within a city. Thus, the economic hard­
ship as.50Ciated with increasing W3ter and V\0SteJ1.0ter 
bills can be concentrated in a few IOJ1.er-inccrre neigh­
borhoods. Thiswill oompound the eoonomic hardship 
within the cam,unityand rr-ay raise issues of environ -
mental justice (EJ). These irrpactsare not captured 
with the use of service area Ml-I I as a sole indicator. 

MHI provides a ''snapshot'' that does not account 
'for the historical and future trends of a communi -
tys economic, demographic, and/or social condi -
tions. This is particularly relevant in areas that rr-ay 
beexperiencingeoonomicdeclinesor population lc::e.es 
(which will result in the costsof\/\0ter and\/\0SteJ1.0ter 
prograITB being spread acrcss faver residents). Without 
oonsideration of these and other eoonomic and demo­
graphic trends, the affordabi I ity determination wi 11 
overestirr-ate the abi I ity of residents to tolerate rate 
increases over time. 

MHI does not capture impacts to landlords and 
public housing agencies. Many renters do not 
receive W3ter bi I ls because W3ter and V\0SteJ1.0ter 
service is included in the cost of rent. The sane is 
trueof rr-any residents in public housing. In cities with 
a high percentcgeof renters and/or public housing 
residents, use of MHI and RI does not capture impacts 
to landlords and public housing cgencies, which must 
often ats::>rb the cost of increased W3ter and V\0SteJ1.0 -
ter bi I ls. In rr-any cases, higher W3ter bi I ls mean that 
public housingauthoritieswill be required to reduce 
the number of needy renters they serve, unless there 
can be offsetting increases in public housing budgets. 

The RI does not fully capture household economic 
burdens. Eoonomic burdens are comronly measured 
by oomparing the costs of particular necessities to 
available household inccrre. The RI is such a measure 
in that it is used to evaluate theeoonomicburden from 
W3ter bills byoomparing these bills toMf--11. HcMever, 
there can be situations where the economic burdens 
in a cam,un i ty are substantially different from tha:e 
typically as.50Ciated with its RI. For example, a oom­
munity rr-ay experience unusually high costs of basic 
necessities or rr-ay have a distribution of household 
inccrre that differs significantly from that in mcst oom­
munities. In these cases, the standard application of 
EPA's RI VI.OOld be insufficient on its ONn to distinguish 
betvveen higher and IOJ1.er levels of eoonomic impact. 

© OJpyright al13 Lfil\il, /:WNA, & \/1.EF 3 
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Alternatiw Hoosehold Affordabi I ity Metrics: 
Moti~ Beyond EPA'sCriteria 

Given the I imitations of the RI, and in particular the use 
ofMHI asa prirrary indicator of household affordability, 
it is irrportant to consider the use of alternative metrics 
to gauge the affordabi Ii ty of federal vvater rrandates. For 
example, impacts on custaner bi I ls can be assessed as 
follOJ\S: 

Across the income distribution. Given the relatively 
large percentage of households in the lo.A.er portions 
of the income distribution in rranycities, it is import­
ant to examine the effect of rising vvater bi I ls acrcs.s 
the entire income distribution-and especially at the 
lo.A.er end-rather than simply at the median. For 
example, a key indicator could include the analysis 
of avercge vvater and vvaste.Nater bi I ls borne by each 
income quintile as a percentcge of the avercge income 
for that quintile. The percentcge of households belON 
specific income thresholds can also be used to examine 
household impacts. Figure 1 illustrates this point. 

EPA's "Guidance for Preparing EconomicAnaly5es" 
(240R-00-003) rea:gnizes the legitirracyof assessing 
impacts to all householdsacrcs.s the income distribu­
tion, though EPA has not provided inforrration on hON 
such analySES have been conducted in the past or used 
in enforcerrent actions. 

Across household types. Avercge vvater and vvaste­
vvater bi I ls can be examined as a percentcge of income 
for potentially vu I nerable populations (e.g., renters and 
elderly households). 

Across neighborhoods or similar gecgraph ic units, 
such as <:ensus tracts, or Public U;e Microdata Areas. 
Poverty rates and households located in poverty areas 
can be considered to identify portions of communities 
that are economically at risk. Alternative measures 
of poverty, such as the Supplemental Poverty Measure 
(s:>1\/1) recently developed by the U.S. <:ensus Bureau, 
can be especially useful in this respect. The analysis 
could capture affordability issues in particular parts of 
a community or service area that rray be rrasked when 
looking at the area as a whole. 

Other indicators of economic need and widespread 
impacts can also be considered for the community or 
parts of the community2. These might include: 

The unemployrrent rate. 

The percentcge of households receiving public 
assistance such as food stamps or I ivi ng belON the 
poverty level. 

The percentcge of households rr-eeti ng Hane Energy 
Assistance Prcgram requirements. 

The percentcge of custaners eligible for vvater 
affordabi I ity prcgrams. 

The percentage of households paying high housing 
costs-for example the percentcge of households with 
housing costs in excess of 35>/oof income. 

Other household cost burdens such as 
nondiscretionary spending as a percentcge of 
household income for households within each 
incomequintile(Rubin2003). 

Figure.1_: Household Income .Quintile 
Upper Umits in Atlanta, Georgia and the 

United States {20tt$) 

United 

1. TheERvt inc/uciaschangas in thameasureof avai/ab/efDUS3h)/d re:::nurres (e.g., using after-tax inrome instead of pre-tax in -
romeandtaking intoaax>unt inrome r.reivedthrough foodstampsandotherformsofpublicassistance) and am ra:;agnizesrome 
nondiscretionaryexpenS:S that such lnurelx)/dsbear. TheERvt a/roadjustsfor different housing status (e.g., renters versus owners). 
Additional detai/scan be found in the U.S. Census Bureau (2011). 

2. EPA's 1995 Interim EronomicGuidanceforlNaterQuality standardsproviciasa gcxx:J list ofthare indicators, a/ro including 
ro:J11omic ,~, impacts on property values, docr00$:i in tax revenues, and potential for future job,~, among others. 
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EPA's Secondary Screeni'lJ Analysis: 
Limitatioos and Alternatiw Indicators 

Just as the RI falls short of its intended purpcse, so too 
does the Financial Capability Indicator (FCI ). The FCI 
that makes up EPA's secondary screening analy5is does 
not adequately reflect a comnunity's ability to finance 
i nvestrrents as9Jeiated with federal V1,0ter mandates. 
This rreasure fai Is to fully capture financial capabi I ity 
because: 

EPA uses property tax revenues as a percentage of ful I 
market property value (Rv1P\/) as its sole rreasure of 
local tax effort. Focusing solely on property taxes--­
while ignoring incorre, sales, business taxes, and user 
fees typically charged for city services-inevitably 
understates the tax effort in cities that rely on multiple 
forms of taxation.As an alternative, EPA should al ION 
municipalities to use total local tax and fee revenues 
as a percentage of grass taxable res:Jurres. This V\OOld 
provide a better rreasure of the extent to which a mu­
nicipality is already using the full rarlg:lof its taxable 
resources. 

The secondary screening analy5is includes rreasures 
of local M--11 and unemployrrent levels compared to the 
national average. By focusing on hON these rreasures 
compare with national levels, EPA fai Is to acknONledge 
the profound impact of the atsol ute levels themselves. 
For example, if the national unemployrrent rate is 9>/o, 
a comnunitywith an unemployrrent rate of 10>/o is 
considered by EPA as having only a "mid-rarlg:l" unem­
ployrrent problem. In fact, a comnunitywith a 10>/oun­
employrrent rate is al 1-but-certai n to be experiencing 
significant distress, regardless of the national average. 

In addition tosupplerrental rreasuresfor MHI (as 
previously described), EPA should consider a rretric 
that compares a municipality's current unemplcyrrent 
ratewith the long-termstateand national average (the 
national average Vl,0S 5.8>/o betv\Sen 1991 and 2010). 
Use of the long-term state and national averages as a 
benchmark V\OOld pro.tide a more insightful socioeco­
nomic indicator than a single current number.A com­
munity's long-term unemployrrent rate (for example, 
the share of the labor force continuously unemployed for 
one-half year or more) could also be evaluated. 

The FCI does not take into account any deterioration 
of a local governrrent's abi I ity to finance major capital 
improvements, as evidenced in municipal capital 
markets. EPA should consider adding a rreasure of 
local governrrent revenue grONth or decline to the 
FCI matrix, with a decline in real revenuesoversorre 
period taken as a sign of Vveakened financial capacity. 

EPA's rrethodology for as5essing municipalities' 
financial capabilities takes into account formal debt 
burden, but it does not consider what for many cities is 
an even greater liability: unfunded pension and health 
care comnitrrents to retirees. These are generally not 
reflected in formal debt. 

O:>rrmunityor utility revenues are not considered in 
the secondary screening analy5is. This creates a 
significant Vveakness, especially in areas that are 
experiencing economicdifficulties,delinquency in 
V1,0ter and V1,0Ste.Nater payrrents, decl in i ng V1,0ter 
usage, shrinking revenues, or agrONing number of 
older custorrerson fixed or declining incomes. EPA 
should consider the addition of more appropriate 
rreasuresof revenue collection, such as current 
delinquency rates, the ag:lncy's abi Ii ty to enforce 
collection, and its likelihood of reco.tering these ccsts. 

EPA's secondary screening analy5is does not take into 
account the fact that many comnunities have a legal 
debt ceiling. Debt limitations have the potential to 
severely limit a comnunity'sability to finance 
unfunded mandates absent an extended schedule. 

Finally, EPA does not consider the longer-term needs 
facing many municipalities for reinvestrrent and 
rene.Nal of V1,0ter and V1,0Ste.Nater infrastructure due to 
the current 5y5tem's age and condition. As docurrented 
by the Arrerican V\.ater V\brks Association's 2012 
Buried No Longer: O::mfrontingAmerica'sWater 
Infrastructure Challenge report (coveringburied 
drinkingV1,0ter infrastructure only), these needs add 
up to at least $1 tri 11 ion over the next 25 years. V\0ste­
V1,0ter needs are at least as great, not counting CS'.) 

ccsts. The need for this investrrent is real and urgent. 
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Weig,i~ the Benefits of Additiooal Mandate-Driwn Expenditures 
Federal CleanV\.ater Act and Safe DrinkingV\.ater Act 
rr-andates are intended to provide better public health 
protection, W:lter quality enhancements, and other 
benefits.1-b.i\ever, not al I drinkingW:lter and W3Ste.Nater 
rr-andates are the sarre. 9:Jme provide greater benefits 
than others, or provide benefits sooner than others, or 
generate benefits to different groups of people or 
eeosysterr-s than others. 

Wien oomnunities face expensive W:lter rr-andates 
and as50Ciated deadlines, the impact of the required 
expenditures can be extremely difficult for al I who pay 
W:lter bills, but particularly for these with ICMer incorres. 
In such oomnunities, the expected benefits of the 
rr-andate should be careful lyVveighed against: 

Canpliancedeadlines (which might be arr-ended). 

Permit limits (which might be adjusted). 

Required canpl iance technologies and strategies 
( sorr-e of which are nnre expensive than others). 

Other factors that influence the rr-agnitude and timing 
of required investrr-ents. 

Wien the ccsts of rr-eet i ng a regulatory rr-andate are 
high, the affordability implications and the benefit of 
the activity should each be evaluated in ooncert with 
oneanother. Themcst important questions include: 

1. Are the added benefits of nnre rapid and/or stringent 
rr-andates W:lrranted given the added ccsts and adverse 
impacts on affordabi I ity, when canpared to less 
stringent, perhaps less expensive alternatives? 

2. Are projects with ICMer public health or environrr-ental 
benefits driving out projects that might be of greater 
value to the oomnunity or the nation? 

3. WI 11 these who wi 11 realize mcst of the benefits be 
different than these who bear mcst of the ccsts? 

4. Are these bearing the greatest burden eoonomical ly 
disadvantaged and thus V\Orthy of envi ronrr-ental 
justice oonsideration? 
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EPA's propcsed Integrated Planning and Permit Pol icy 
( IPPP) provides one potential avenue by which the ccsts 
and benefits of al I federal W:lter rr-andates oou Id be 
addressed. The IPPP process oould be used to set 
priorities, rr-ake adjustrr-ents in requirements, and 
set reasonable tirr-etables. Such adjustrr-ents\l\OUld 
help ensure that local resources are used to secure the 
greatest public health and environrr-ental benefits at an 
affordable ccst. 1\/bvi ng the I PPP process fol'\M:lrd as 
sug;iested offers important potential advantages: 

Canpari ng the envi ronrr-ental, social, and financial 
benefits of al I W:lter-related obi igat ions \/\OU Id al ION 
municipalities to develop priorities that reflect the 
totality of trade-offs and oomnitrr-ents facing the 
canmunity. 

C.Onsideri ng al I W:lter-related obi igations 
together, and assessing financial capabi Ii ty in I ight 
of total W:lter-related obi igations, V\OUld focus local 
resources where the oomnunity wi 11 get the greatest 
total environrr-ental, public health, and other benefits. 

It should be noted that EPA does not include drinking 
W:lter rr-andates in the Integrated Municipal Storm.Nater 
andV\.aste.Nater Planning process, even though drinking 
W:lter i nvestrr-ents must be carried on the sarre customer 
bi 11 as i nvestrr-ents needed to canply with W3Ste.Nater 
and CS'.) rr-andates. The l.IDv'I, AWNA and W=..F have 
reoomrr-ended that EPA include oonsideration of drinking 
W:lter investrr-ents in the Integrated Planning and Permit 
Program. The program should also oonsider necessary but 
nonrr-andatory i nvestrr-ents in the on-going rehabi I itation 
of W:lter and W3Ste.Nater infrastructure. 
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Cooclusioo 
EPA is to be oomrended for addressing affordability concerns. l-lo.i\ever, the continued application of 
EPA's current approach is inadequate. With respect to considering the impact of rising V\/ater bi I ls on 
households, a basic problem is ewer-reliance on median household income (M--11). Rather than focusing 
on M--11 alone, EPA should focus on households at the lo.A.er end of the income spectrum. This 
examination could include households with incorres belONa certain threshold; households with the 
IOJ1.eSt income levels ( such as the IOJ1.eSt quintile or decile); households with housing costs above a 
certain threshold ( such as 35>/o of income); or households experiencing other types offi nancial distress 
( such as households I ivi ng in areas of high poverty or unemployrr-ent). fv1oreover, the trend in changing 
household incorres, V\/ater and V\/aSte..vater consumption, employrr-ent and derncgraphics (such as 
population changes) should be taken into account in evaluating hON household economic burdens 
are Ii kely to change o.er time. 

With respect to as.5eSSi ng a community's financial capabi I ity, EPA does not consider a number 
of important realities facing many communities today. Alternative rr-etrics need to be considered as 
part of the financial capabi I ity assess,, ent to better account for several highly relevant factors. These 
include the liabilitiesas50Ciatedwith unfunded municipal pension obligations and other long-term 
contractual commitments. Finally, the long-term need to reinvest in aging\1\/ater and V\/aSte..vater 
infrastructure to ensure 5y5tems are sound and resi I ient also should be considered. 

Including in EPA'sanaly.:;isa number of additional and alternative measures as described in this paper 
V\OUld significantly impro.e theAg:lncy's understanding of theaffordabilityof federal V\/ater mandates 
in American communities. 

Finally, although this paper focuses on EPA's analy.:;is of residential affordabi I ity, it has to be noted 
that affordabi I ity impacts on other custorr-er clas.5ES-Such as oomrercial and industrial custorr-ers­
can be dramatic. In turn, these impacts can significantly affect the economic health and vitality of a 
community nONand into the future. 
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Affordabi I ity Asss rent Tool 
The United States C.Onference of fv'layors, the Arrerican \N.3terV\brks Association, and the 
\N.3ter Envi ronrr-ent Federation have collaborated in the de.eloprnent of an Affordabi I ity 
Assessrrent Tool that al IOJ\S our members to consider rr-any of the alternative factors 
discu55ed in this paper and better understand the full range of affordability implications 
for the federal W:lter rr-andates they face. To access this tool, visit usrrayors.org, a\M/\0.org, 
or V\ef.org. 
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Chapter 1 

Assc$i~ the Affordabi I ity of Federal Water Mandates 
<:am,unities and the vvater cgencies that serve them have 
limited resources, so the investrrents they make need to 
address the m:st important risks to public health and the 
envi ronrrent and deliver maximum benefits at a oost that is 
affordable. Th is V\.ater 1\/landates Affordabi Ii ty Assessnent 
Tool (Assessnent Tool) is the result of a ool laborative ef­
fort by the United States Qmference of 1\/layors (L.rov1), the 
Arrerican\/\.aterV\brksAss::lciation (NWVA), and the\/\.ater 
Environrrent Federation (V\EF). Its purpose is to raise 
issues, provoke discussion and provide alternative vvays 
to viav the affordabi I ity of federal vvater mandates in any 
given community. It dces not represent the official policy of 
the sponsoring organizations or their rrembers. 

This chapter summarizes the U.S. Environrrental Protec -
t ion Pgancy's (EPA's) rrethods for analyzing the afford-
abi I ity of federal mandates stemming from the Clean 
V\.ater Act (ONA) and Safe Drinking\/\.ater Act ('2DNA.). It 
describes the Pgancy's current policies, offers a critique, 
and identifies a number of alternati\€5 that might be more 
suitable for analyzing the affordabi Ii ty of vvater and vvaste -
vvater mandates on Arrerican communities. Finally, this 
chapter notes the importance of Vveigh i ng benefits as Vvel I 
as oosts when oonsideri ng federal vvater mandates. As the 
reader wi 11 note, the term ''vvater" is used throughout the 
Assessnent Tool to mean drinkingvvater, vvastcW:lter, and 
stornwater, unless otherwise noted. 

Background 
I nvestrrent to rreet federal vvater and vvastcW:lter re-
qui rerrents can impose significant financial hardships on 
households, businesses, and the broader communities in 
which they are located. Wien communities face large-­
and sorretimes multiple-federal vvater mandates, the 
combined impact of the required expenditures can be 
extrerrely expensive for everyone in that community who 
pays a vvater or vvastcW:lter bi 11 ( m:st oonsurrers get one 
combined bi 11 for vvater and vvastcW:lter services). For the 
utility, the cumulative suite of required investrrents not 

only strains fiscal capacity but may also displace other im -
portant investrrents, including critical but nonmandatory 
capital improverrent and infrastructure reneJ\01 projects. 
For the greater community, mandatory in\€Strrentsmay 
also squeeze out other important priorities, such as social 
safety net prcgrams and economic developrrent efforts. 
For the residents and businesses in affected communities, 
the capital and operating expenses as50Ciated with federal 
mandates are often reflected in vvater and vvastcW:lter 
bi I ls that must grON faster than household incomes and 
the general rate of inflation. Very significant affordabi I ity 
challenges are often created, particularly for ICMer-i ncome 
households. 

With the intention of providing a rrechanism for relieving 
undue economic stress in the face of vvastcW:lter-related 
mandates, EPA has developed "affordabi I ity'' criteria to 
indicate when such mandates\MJUld cause substantial and 
widespread economic distress in the community. In the 
case of undue economic stress caused byvvastcW:lter re­
qui rerrents, the Pgancy might be wi 11 i ng to exercise sorre 
flexibility in the mandate byallONinga longer tirrefrarre to 
achieve compliance or by relaxing compliance standards. 
Theaffordabilityof drinkingvvater requirerrents is han -
died differently and can-at least in theory and case-by­
case-affect the kind of technolcgy that must be deployed 
insorresmall communities. 

If EPA affordability criteria functioned properly, the 
economic hardship irrp:l:Sd on !<Mer-income households 
might be alleviated in many communities. Unfortunately, 
there are several critical limitations to hONEPAdefines 
affordabi I ity and applies its as5ES:il, rent criteria. This is 
due in part toEPA's reliance on rretricssuch asrredian 
household income (MHI), which is highly misleading as an 
indicator of a community's ability to pay.Asa result, reg­
ulatory relief is not prOJided in many communities where 
substantial and widespread economic hardships are indeed 
being created. 
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EPA's TV\0-level Affordabi I ity Screening 
Analysis for Wastewater and Carbined 
SewerOt'erflON (CSJ) Cootrols 
I n 1995, EPA published its first set of affordabi Ii ty-related 
guidelines: The Interim Economic Guidance for\/\f.3ter 
Quality Standards. The 1995Guidance contains a detailed 
discussion of the analySES a municipality should undertake 
to evaluate the economic impact of complyingwithvvater 
quality standards C::JV::5) under the ONA In 1997, EPA 
published Guidance for Financial Capabi I ity Assessment 
and &hedule De.relopment using a nearly identical 
approach to assess whether an extended compliance 
schedule might be granted to a community facing afford -
abi I ity problems. The analySES put forth in these guidance 
documents are divided into tv\o parts: 

1. The preliminary screen examines affordabi I ity using a 
factor called the Residential Indicator (RI). The RI Vveighs 
the avercge per household cost of vvastcW:lter bi I ls relative 
to median household income in the service area. 
Ultimately, an RI of2l/oorgreater is deemed to signal a 
"large economic impact" on residents, meaning that the 
community is likelytoexperienceeconomic hardship in 
complying with federal vvater quality standards. 

2. A secondary screen examines metrics related to the 
financial capability of the impacted community. This 
screen applies a Financial Capabi I ity Indicator (FCI) 
reflecting the avercge of six economic indicators. These 
indicators include the community's bond rating, its net 
debt, itsMHI, the local unemployment rate, theservice 
area's property tax burden, and its property tax collection 
rate. Each indicator is assigned a score of 1 to 3, based 
on EPA-established benchmarks. LOJ\er FCI scores imply 
Vveakereconomicconditionsand thus an increased likeli­
hocx:I the mandate V\OUld cause substantial and widespread 
economic impact on the community or service area. 

The results of the RI and the FCI are ultimately combined 
into an overal I rating based on EPA's Financial Capabi I ity 
Matrix. Th is rating is intended to demonstrate the overal I 
level of financial burden impcsed on a community by com­
pliance with ONA mandates. 

EPA's ~ raent of Affordability for 
Drinking Water R~J .. llations 
Wlereas EPA's consideration of affordabi I ity for vvasteJ\0-
ter and C:O compliance is aimed at assessing an individual 
community's abi I ity to comply with regulatory mandates 
and schedules, EPA's consideration of affordabi I ity in the 
context of potable vvater supply is I imited to assessing the 
national-le.rel affordabi I ity of regulatory options for smal I 
communities. EPA does not consider the affordabi I ity of 
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drinkingvvater requirements in any manner that pertains 
to individual utilities (even small ones), or to the category 
of medium and large utilities. 

EPA has stated that it V\OUld consider a National Primary 
Drinking\/\f.3ter Regulation to be unaffordable to small 
communities (these with populations under 10,cx::x)) if the 
standard\/\OUld result in a household drinkingvvater bill in 
excessof2.5l/oofthe national MHI in such communities. In 
this context, MHI is evaluated based on all small commu -
nityvvater sy.:;tems collectively (i.e., MHI is not considered 
for any individual utility, but for all small utilities lumped 
together). To date, EPA has ne.rer determined that a drink­
ingvvater regulation is unaffordable for small sy.:;tems. 
If EPA Vvere to make such a finding, it V1.0uld be required 
to identify technolcgies for smal I sy.:;tems that might not 
result in meeting a particular drinkingvvater standard but 
are found to protect public health. Then, on a case-by-case 
basis, states may approve the use of such affordable smal I 
sy.:;tem technolcgies (called a variance) or approve an 
extended deadline for compliance (called an exemption). 
States cannot approve both a variance and an exemption 
for the same standard in the same community. Variances 
are subject to reviav and approval by EPA States have 
al IOJ\ed very favvarianoes and exemptions because they 
can be difficult and expensive to issue. 

EPA'sstatedviavon potablevvater-that it isaffordable 
if it costs less than 2.5>/oof small communityMHl-influ -
ences the perceived affordabi I ity of combined vvater and 
vvastcW:lter bills.Specifically, it iscomronly inferred that 
EPA V1.0uld consider a combined annual vvater and vvaste­
vvater bi 11 of less than 4.5>/oof MHI to be affordable (2.5% for 
vvater, pl us 2% for vvastcW:lter services and C:O controls). 

Limitations of EPA's Preliminary 
Screening Approach 
A central issue in assessing affordabi Ii ty of federal vvater 
mandates is the reasonableness of community-wide MHI as 
a primary yardstick. MHI can bea highly misleading indi -
cater of a community's abi I ity to pay for several reasons. 

• MHI isa poor indicatorofeconomicdistressand bears 
little relationship to poverty or other measures of econom­
ic need within a community. For example, consider an 
analy.:;is of MHI and poverty data for the 100 largest cities 
in the United States. It shCMS that for 21 cities identified 
as having an MHI within $3,cx::x) of the 2010 national MHI 
($50,046), there is no discernible relationship betv\een MHI 
and the incidence of poverty. Statistical analy.:;is confirms 
that the correlation betv\een MHI and poverty among these 
cities is not meaningful, with a correlation coefficient (r) 
of0.024. Indeed, within these21 cities, the poverty rate 
ranges from a ION of 14.1% to a high of 23.3%. 
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• MHI does not capture impacts acrcss diverse populations. 
In rr-any cities, incare levels are not clustered around 
the rr-edian, but are spread over a wide incare range or 
concentrated at either end of the incare spectrum. This 
tendency for the incare distribution to spread a.Nay from 
the middle has been increasing and ITByVl.ell continue to 
increase in the future, rr-aking MHI an even less n-ean -
ingful metric. In addition, incare distribution and other 
economic measures can vary widely acrcss different dis -
trictsand neighborhcodswithin a city. Thus, the economic 
hardship cS:OCiated with increasing W:tter and W3StcW3ter 
bi I ls can be concentrated in a feN lo.rver-i ncare neighbor­
hoods. This will corrµ:>und the economic hardship within 
the community and rr-ay raise issues of environmental 
justice (EJ). These impacts are not captured with the use 
of service area MHI as a sole indicator. 

• MHI provides a "snap:;hot" that does not account for 
the historical and future trends of a community's 
economic, dem:graphic, and/or social conditions. This is 
particularly relevant in areas that rr-ay be experiencing 
economicdeclinesor population lesses (whichwill result in 
the costs of W:tter and W3StcW3ter prograTS being spread 
acrcss fe.l\er residents). V\/ithout consideration of these and 
other economic and dem:graphic trends, the affordabi I ity 
determination wi 11 overestirr-ate the abi I ity of residents to 
tolerate rate increases over time. 

• MHI does not capture impacts to landlords and public 
housing agencies. Many renters do not receive W:tter bi I ls 
because W:tter and W3StcW3ter service is included in the 
cost of rent. The same is trueof rr-any residents in public 
housing. In cities with a high percentage of renters and/ 
or public housing residents, useof MHI and RI does not 
capture impacts to landlords and public housing agencies, 
which must often ats::>rb the cost of increased W:tter and 
W3StcW3ter bi I ls. In rr-any cases, higher W:tter bi I ls n-ean 
that public housing authorities will be required to reduce 
the number of needy renters they serve, unless there can 
be offsetting increases in public housing budgets. 

• The RI does not fully capture household economic 
burdens. Economic burdens are commonly measured by 
comparing the costs of particular necessities to available 
household incare. The RI issuch a measure in that it is 
used to evaluate the economic burden from W:tter bi I ls 
by comparing these bills toMHI. Ho.ivever, there can be 
situations where the economic burdens in a community are 
substantially different from these typically cS:OCiated with 
its RI. For example, a community rr-ay experience unusually 
high costs of basic necessities or rr-ay have a distribution 
of household incare that differs significantly from that in 
m:st communities. In these cases, the standard application 

ofEPA'sRI \MJUld be insufficient on itsONn to distinguish 
betVl.een higher and lo.rver levels of economic impact. 

Altematiw Household Affordabi I ity 
Metrics: Moring Beyond EPA's Criteria 
Given the limitations of the RI, and in particular the use 
of MHI asa prirr-ary indicator of household affordability, it 
is important to consider the use of alternative metrics to 
gauge the affordabi I ity of federal W:tter, W3StcW3ter, and 
stormM:lter-related rr-andates. For example, impacts on 
customer bi I ls can be assessed as fol lOJ1S: 

• krcss the incare distribution. Given the relatively larg:l 
percentage of households in the lo.rver portions of the in­
care distribution in rr-any cities, it is important to examine 
the effect of risingW:tter billsacrcss the entire incare dis­
tribution-and especially at the lo.rver end-rather than 
simply at the rr-edian. For example, a key indicator could 
include the analy5is of average W:tter and W3StcW3ter bi I ls 
as a percentage of the household i ncare for each i ncare 
quintile. Table 1-1 demonstrates that this percentag:l \MJUld 
be much higher for lo.rver i ncare quintiles in Atlanta com­
pared to national levels (e.g., the incare level that defines 
the upper end of the IOJveSt quintile--lOJveSt 20>/oof incare 
earners---i n Atlanta is $12,294; th is compares to $20,58.5 
nationally). 

Table 1-1 Household lncxme Q.iintile Upper Linits in 
Atlanta, Georgia, and the United States (2011$) 

Atlanta, Ga. United States 

LOJveSt quintile 12,294 20,58.5 

S:lcond quintile 31,873 39,466 

Third quintile 59,043 63,001 

Fourth quintile 104,233 101,685 

Lo.rver I imit of top 5% 246,335 187,087 

Source: U.S. Census Bureau American Community Survey, 2012. 

EPA's "Guidance for Preparing EconomicAnalySES" (240R-
00-003) recognizes the legitirr-acyof assessing impacts to 
all households acrcss the incare distribution, though EPA 
has not provided inforrr-ation on hONsuch analySES have 
been conducted in the past or hON they've been used in 
enforcerrent actions. 

• Acrcss household types. Average W:tter and W3StcW3-
ter bi I ls can be examined as a percentage of i ncare for 
potentially vulnerable populations ( e.g., renters and elderly 
households). 
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• AcrC/55 neighborhoods or similar gecgraphic units, such 
asC-ensus tracts, or Public Use MicrodataAreas (PL.Jfv1A.s). 
Poverty rates and households located in poverty areas can 
be considered to identify portions of communities that are 
economically at risk. Alternative rr-easures of poverty, such 
as the &.lpplernental Poverty Measure (s:>M) recently de­
veloped by the U.S. C-ensus Bureau , can be especially use­
ful in this respect. Theanaly.:;iscould capture affordability 
issues in particular parts of acommunityorservicearea 
that rr-ay be ITBSked when looking at the area as a whole. 

Other indicators of economic need and widespread impacts 
can also be considered for the community or parts of the 
community. These might include: 

• The unemployment rate. 

• The percentage of households receiving public assistance 
such as food stamps or I ivi ng belON the poverty level. 

• The percentage of households meeting t--lorre Energy 
As.sistance Program requirernents. 

• The percentage of custcrrers eligible for W:lter 
affordabi Ii ty prograrr-s. 

• The percentage of households paying high housing 
ccsts-for example the percentag:l of households with 
housing ccsts in excess of 35>/o of i nccrre. 

• Other household ccst burdens such as nondiscretionary 
spending as a percentag:l of household i nccrre for house­
holdswi thin each incomequintile (Rubin2003). 

EPA's Secoodary Screenirg Analysis: 
Limitations and Altematiw Indicators 
Just as the RI fal Is short of its intended purpose, so too 
does the FCI. The FCI that rr-akes up EPA's secondary 
screening analy.:;is does not adequately reflect a 
community's ability to finance investments associated with 
federal W:lter rr-andates. This rr-easure fai Is to fully capture 
financial capabi I ity because: 

• EPA uses property tax revenues as a percentag:l of fu 11 
rr-arket property value (FMP\/) as its sole rr-easure of local 
tax effort. Focusing solely on property taxes---wh i le ignor -
ing inccrre, sales, business taxes, and user fees typically 
charged for city services-inevitably understates the tax 

effort in cities that rely on multiple forms of taxation. 
Asan alternative, EPA should al ION municipalities to use 
total local tax and fee revenues as a percentag:l of grC/55 
taxable resources. This V\OOld provide a better rr-easure of 
the extent to which a municipality is already using the full 
range of its taxable resources. 

• The secondary screening analy.:;is includes rr-easures 
of local MHI and unemployment levels compared to the 
national averag:l. By focusing on hON these rr-easures 
compare with national levels, EPA fai Is to acknONledge 
the profound impact of the atsolute levels them;elves. 
For example, if the national unemployment rate is 9%, a 
communitywith an unemployment rate of 10>/o is consid­
ered by EPA as having only a "mid-range" unemployment 
problem. In fact, a communitywith a 10>/ounemployment 
rate is al 1-but-certai n to be experiencing significant dis -
tress, regardless of the national averag:l. 

o In addition to supplemental rr-easures for MHI (as 
previously described), EPA should consider a metric 
that compares a municipality's current unemployment 
rate with the long-term state and national averag:l (the 
national averag:l V\05 5.8% betvveen 1991 and 2010). 
Use of the long-term state and national averag:lS as a 
benchrr-ark V\OOld provide a nnre insightful socioeco­
nomic indicator than a single current number. A com­
munity's long-term unemployment rate (for example, 
the share of the labor force continuously unemployed for 
one-half year or nnre) could also be evaluated. 

o In addition to broadening the range of labor rr-arket 
indicators it considers in as.5essing local financial ca­
pabilities, EPA should consider other measures of local 
economic distress, such as foreclosure rates. At the 
national level, foreclosure rates rose from 5.8 per 1,000 
households in 2C03 to 22.2 per 1,000 in 2010 (Office of 
the State Canptrol ler, 2011). In rr-any communities, 
high foreclosure rates have had a significant impact on 
the financial condition of local g::>vernments and their 
ability to financecapital impro...errents. 

• The FCI does not take into account the recent deterio­
ration of rr-any local g::>vernments' abi I ity to finance rr-ajor 
capital imprevernents, as evidenced in municipal capital 
rr-arkets. EPA should consider adding a rr-easure of local 
g::>vernment revenue grONth or decline to the FCI rr-atrix, 

TheSPM includeschang:s in the measure of available hourehold resources (e.g., using after-tax income instead of pretax incorre and taking into 
a=unt incorre r1:reived through food stamps and oth::r forms of pub/ ic assistance) and also re:;ogniZJ:Ssorre nondis:xetionaryexpen= that such 
houreholdsbear. TheSPMalsoadjustsfor different housing status (e.g., renters versus owners). Additional retails can be found in the U.S. C.ensus 
Bureau's Supplemental Poverty M:iasure (2011a). 

2 EPA's 1995 Interim Economic Guidance for Water Quality Standards provides a gcod list of ti"tere indicators, and also includesoconomic la=, 
impacts on property values, recreares in tax revenues, and potential for future job la=, among oth::rs. 
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with a decline in real revenues over sane period taken as a 
sign of\l\eakened financial capacity. 

• EPA's methodolcgy for as5€5Sing municipalities' financial 
capabilities takes into account formal debt burden, but it 
does not oonsider what for rr-any cities is an even greater Ii­
abi I ity: unfunded pension and health care oommitments to 
retirees. These are generally not reflected in forrr-al debt. 

• Coornunityor utility revenues are not oonsidered in 
the seoondary screening analy.:;is. Th is creates a sign ifi­
cant V\eakness, especially in areas that are experiencing 
eoonomic difficulties, delinquency in V1.0ter and V1.0StcW:lter 
payments, decliningV1.0ter USclg:l, shrinking revenues, or a 
grONi ng number of older customers on fixed or declining 
inoomes. EPAshould oonsider the addition of more appro­
priate measures of revenue ool lection, such as current de­
Ii nquency rates, the agency's abi I ity to enforce ool lection, 
and its likelihood of recovering these oosts. 

• EPA's seoondary screening analy.:;is does not take into 
account the fact that rr-any oommunities have a legal debt 
ceiling. Debt limitations have the potential to severely 
limit a oommunity'sabilityto finance unfunded rr-andates 
atsent an extended schedule. 

• Finally, EPA does not oonsider the longer-term needs 
facing rr-any municipalities for reinvestment and reneJ\01 
of V1.0ter and V1.0StcW:lter infrastructure due to the current 
5y5tem's age and oondition. k. documented by AWNA's 
Buried No Longer report ( coveringburieddrinkingV1.0ter 
infrastructure only), these needs add up to at least $1 tri I­
I ion over the next 25 years. WastcW:lter needs are at least 
as great, not oountingC:Ooosts. The need for this invest­
ment is real and urgent. 

V\kighirlJ the Benefits of Additional 
Mandate-Oriven Expenditures 
Federal Clean\/\.ater Act and the Safe Drinking\/\.ater Act 
rr-andates are intended to provide better public health pro­
tection, V1.0ter qua I ity enhancements, and other benefits. 
1--b.i\ever, not al I drinkingV1.0ter and V1.0StcW:lter rr-andates 
are the same. &:lrre provide greater benefits than others, or 
provide benefits sooner than others, or generate benefits to 
different grou!)5 of people or eoosy5terr-s. 

Wien oommunities face expensive V1.0ter rr-andates and 
associated deadlines, the impact of the required expen -
ditures can be extremely difficult for all who payV1.0ter 
bills, but particularly for these with IOJver inoomes. In such 
oommunities, the expected benefits of the rr-andate should 
be carefully\l\eighed against: 

• Ornpliancedeadlines (which might be amended) 

• Permit limits (which might be adjusted) 

• Required oompliance technologies and strategies (sane 
of which are more expensive than others) 

• Other factors that influence the mcgnitude and timing of 
required investments 

Wien the oosts of meeting a regulatory rr-andate are high, 
the affordabi I ity implications and the benefit of the activity 
should each be evaluated in ooncert with the other. The 
m:st important questions include: 

1. Are the added benefits of more rapid and/or stringent 
rr-andates V1.0rranted given the added oosts and adverse 
impacts on affordability, when oompared to less stringent, 
perhafl5 less expensi\€ alternatives? 

2. Are projects with ICMer public health or environmental 
benefits driving out projects that might be of greater value 
to the oommunityor the nation? 

3. Are the households that wi 11 realize m:st of the benefits 
different than thcsewhowill bearm:stoftheoosts? 

4. Are these bearing the greatest burden economically 
disadvantaged and thus\/\Orthyof environmental justice 
oonsideration? 

EPA's propcsed Integrated Planning and Permit Policy 
(IPPP) provides one potential avenue bywhich the oosts 
and benefitsofall federalV1.0terrr-andatesoould bead­
dressed. The IPPP process oould be used to set priorities, 
rr-ake adjustments in requirements, and set reasonable 
timetables. Such adjustments V\OUld help ensure that local 
resources are used to secure the greatest public health 
and environmental benefits at an affordable oost. 1\/bti ng 
the IPPP process forV1.0rd as suggested offers important 
potential advantcges: 

• Ornpari ng the environmental, social, and financial bene -
fits of all V1.0ter-related obligations\l\OUld allONmunicipali­
ties to develop priorities that reflect the totality of trade­
offs and oommitments facing the oommunity. 

• Considering all V1.0ter-related obligations together, and 
as5€5Si ng financial capabi Ii ty in I ight of total V1.0ter-related 
obligations, V\Ould focus local resources where the oom­
munitywill get the greatest total environmental, public 
health, and other benefits. 

It should be noted that EPA does not includedrinkingVl.0-
ter rr-andates in the Integrated Municipal StormM3ter and 
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\Na:;teM3ter Planning process, even though drinkingW:lter 
investments must be carried on the same custaner bi 11 as 
investments needed to oomplywith W3SteM3ter and C:O 
mandates. The U:CM, AWNA and W=..F have reoommended 
that EPA include consideration of drinkingW:lter invest­
ments in the Integrated Planning and Permit Prcgram. The 
prcgram should also consider necesxiry but nonmandatory 
investments in the ongoing rehabi I itation of W:lter and 
W3SteM3ter inf rast ructu re. 
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Chapter 2 

Guidance for Dewlopi'lJ EPA's Residential Indicator 
This chapter provides an o.rerviwof the rTethods 
outlined in EPA's 1997Guidance for Financial Capability 
Assessnent and &hedule De.reloprTent ( U.S. EPA 1997), 
which EPA uses for oompleting the preliminary screening 
analy.:;is (i.e., calculating the RI). fv1orespecific instruc­
tions and V\Orksheets developed by EPA for this purpcse 
are included in th is Assessnent Tool as V\brktx:iok 1, an 
Excel spreadsheet. 

EPA's RI is intended to prOJide a rTeasure of the financial 
impact of current and propcsed \M3SteJ1,0ter treatrTent 
0JW'lf) and C:O controls on residential users. The 
calculation of the RI im..olves the fol lONing steps: 

• Determine the averag:l annual ccst per household (CPI-I) 
associated with WNr- and C:0-related prcgrams and 
services in a given community. CPH is based on the total 
ccsts for these prcgrams, the percentag:l of \M3SteJ1,0ter 
flON attributable to residential users, and the nuni:ler of 
households in the service area, as further explained belON. 

• Determine the MHI for the service-area based on data 
from the U.S. <:ensus Bureau. 

• Divide the CPH by the service area MHI to calculate 
the RI. 

• Canpare the RI to financial impact ranges established 
by EPA to determine whether unfunded mandates wi 11 

produce a pcs.sible high, mid-range, or ION financial impact 
on residential users. 

It is important to note that although EPA's 1997 Guidance 
\M3S developed within the oontext WNr and C:O oontrols, 
thisAssessnent Tool is focused on the affordability of both 
W3ter supply and WNr (including C:O and stormi\0ter) 
prcgrarrs. For oomparison purposes, W3ter and \M3SteJ1,0ter 
uti I ities can calculate the averag:l annual CPH for both 
types of services using the rTethodology out Ii ned belON. 

Step 1: Develop the CPH Estimate 

In its 1997Guidance, EPA outlines the follONingsteps for 
determining the averag:l annual CPI-I of existing and pro -
pcsed WNr and C:O oontrol ccsts: 

• Determine total WNr and C:O ( and stormi\0ter) ccsts by 
adding together the current ccsts for existingWNr opera -
tions and projected ccsts for any propcsed controls. 

oCurrentWNr ccsts are defined as "current annual 
\M3SteJ1,0ter operating and maintenance (O&M) expens­
es (excluding depreciation) plus current annual debt 
service (principal and interest)" (1997Guidance, p. 12). 

o EPA Guidance states that O&M expenses and debt 
service ccsts should also be estimated for al I propcsed 
projects and adjusted to current year dol lars (i.e., 
deflated) using the averag:l annual national c.onsurTer 
Price Index (CPI) inflation rate for the last five years. 
V\brktx:iok 1 includes specific instructions for applying 
the CPI and determining annualized debt service ccsts. 

• Calculate the residential share of the total WNr 
and C:O ccsts. 

o The residential share of total ccsts is oomputed by 
multiplying the percent of total \M3SteJ1,0ter flON (in­
cluding infiltration and inflON) attributable to residen­
tial users by the total ccsts. 

• Calculate theCPH by dividing the residential share of 
the total WNr and C:O ccsts by the nuni:ler of households 
within the service area. 

The sources of data necessary for calculatingCPHwill 
varysomeMlhat by utility/municipality. Table2-1 provides 
a summary of typical data sources. 

Step 2: Detennine Service-area MH I 
The second step in developing the RI is to determine MHI 
for y0ur service area ( or general service area boundaries if 
the service area dces not exactly fol ION <:ensus-designated 
areas). In its 1997Guidance, EPA reoomrTends using the 
MHI from the latest census year and adjusting it to current 
year dol lars using the averag:l CPI inflation rate. t--lo.i\ever, 
the Decennial <:ensus no longer includes MHI as a statistic. 
MHI is reported annually as part of the U.S. <:ensus Bureau 
American Canmunity Survey (ACS),which can beacces5ed 
via the American FactFinder (AFF) Vvebsiteat factfinder. 
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Table 2-1 Typical data sources for calrulatirg EPA's Cart per Household 

Ccnµ>nent of CPH 

Current annual WNr, C:O, or stormM3ter ccsts 

Projected annual WNr, C:O, or stormM3ter ccsts 

CPI 

Data source 

Utility/municipality financial reports 
(in sane states these are available from central 
records kept by the state auditor or other state offices) 

Uti I ity/municipal planning docurr-ents 

Bureau of Labor Statistics (L.JSX)L BLS, 2012) 

Percent of total W3SteM3ter flON attributable to residential users Uti I ity bi 11 i ng data 

Number of households in service area Utility/municipal planning docurr-ents, U.S. <:ensus 
Bureau PCSsingle-year estirrates for m:st 
recent yeara 

aU.S. Census Bureau ACS data can te ured if rervice area boundaries follow Census divisions (e.g., county, city, Census tracts, 
rretropolitan statistical areas). Chapter 5 provides additional detai I on ACS data. 

census.g::>v/faces/nav/jsf/pages/index.xhtml. Additional 
detail and instructions for accessing ACS data are included 
in chapter 5, as \/1,€1 I as in V\brkbooks 2, 3, and 4 that are 
included with thisAssessrrent Tool. 

EPA's 1997 Guidance also states that if the service area 
includes rrore than one jurisdiction, a Vl,€ighted MHI 
should be developed based on the number of households 
within each area. In addition, if MHI is unavailable for a 
specific service area or jurisdiction, EPAsug;iests that the 
surrounding county's MHI rray be sufficient. 

Step 3: Calculate and Analyze the RI 
To calculate the RI, the annual CPH is divided by the MHI 
of the service area. The RI indicator is then compared to 
financial impact ranges established by EPA to determine 
whether unfunded rrandateswill produce a p::ssible high, 
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mid-range, or ION financial impact on residential users. In 
the context of W3SteM3ter, C:O, and stormtvater controls, 
the RI is categorized as ION if it is less than 1%, mid-range 
if it is betv\een 1%and 2%, and high if it is greater than 2%. 
For drinkingV1,0ter, an RI of greater than 2.5% is consid­
ered to represent a high financial impact. 

In its 1997 Guidance, EPA sug;iests that if the W3SteM3ter 
RI is classified as "mid-range" or "high", then the communi­
ty should performasecondaryscreeninganaly5is (i.e., cal -
culate the FCI) toas5e55 the utility's financial capability to 
afford additional progrars. Results from the preliminary 
and secondary screening analy5e5 are ultirrately combined 
into EPA's Financial Capabi I ity Matrix to determine wheth -
er a community should be granted a longer compliance 
schedule for rr-eeting regulatory obligations, or provided 
another form of relief. 
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Chapter 3 

Primary Data Sources for Developi'lJ Alternative Measures of Household 
Affordabi I ity 
This chapter provides an arerviw of the data sources that 
can be used to develop the metrics out Ii ned in the sutse­
quent chapters (4 and 5), including: 

1. U.S. C.ensus Bureau American Qnrnunity Survey (PCS, 
the prirrary data source) 

2. U.S. C.ensus Bureau Integrated Public Use Microdata 
Series ( IPUMS) 

3. Additional national, state, and local sources. 

Use these data sources to develop alternative measures of 
household affordabi I ity (i.e., beyond EPA's RI). Such alter­
native measures include a series of sociceconomic i ndica­
tors, such cS income distribution and poverty rates within 
a oomnunity, cS \/\el I as specific affordabi I ity metrics for 
different household types. 

V\brktx:oks 2 and 3 provide more i nforrration and step-by­
step instructions for accessing and analyzing this data. 

U.S. Census Bureau ACS 
The U.S. C.ensus Bureau PCS serves cS the prirrary source 
of data used to develop the affordabi I ity measures rec­
ommend in this Asses5rrent Tool. The PCS is a household 
survey oonducted by the U.S. C.ensus Bureau with a current 
annual sample size of approxirrately 3.5 mi 11 ion house -
holds. The PCS replaced sample (long-form) data from 
the C.ensus and is nON the only source of data on income, 
poverty status, education, employment, and mcst housing 
characteristics. PCS estirrates are released annually ( for 
gecgraph ic arero with a population of 65,cx:x) or more), as a 
three-year averag:l ( for gecgraph ic arero with a population 
of20,cx:x)or more), and cSa five-year averag:l (for all gecg­
raphies, dONn to the C.ensus Block Group level). The PCS 
is oonsidered the mcst reliable source of detailed socioeoo­
nomic data currently available, and is the only source of 
data available for srral I gecgraphies. 

PCS datasets can be used to access socioeoonomic data 
that wi 11 al ION better examination of eoonomic need within 
a community, including: 

• Income levels and income distribution 

• Po.rerty rates 

• Unemployment rates 

• 1--buseholds receiving public assistance 

• Some i nforrration on housing costs and housing burden 

PCS data are also used in this~, ent Tool to develop 
specific affordability metrics, such cS comparing average 
household water and waste..vater bi I ls to the MHI for each 
income quintile, and examining EPA's RI at the census 
tract level to identify potential lyvulnerable oomnunities. 

PCS data are available on the U.S. C.ensus Bureau's 
American FactFi nder \/\e!:site. One-year estirrates are 
typically released for the previous year every September, 
three-year estirrates in O:tober, and five-year estirrates in 
December. P-s of December 1, 2012, the U.S. C.ensus Bureau 
hcS released one-year estirrates for 2011 and three-year 
estirrates for 2Cm-2011. Five-year average estirrates are 
scheduled for release on December 6, 2012. 

Throughout this Asses5rrent Tool, L.IDv1, AWNA and \/ff 
recomrend using the PCS to ool lect socioeoonomic data 
at the city ( or service area) level (i.e., using single-year or 
three-year average PCS estirrates), as \/\el I as at srral ler 
gecgraphicscales (e.g., at theC.ensus tract level, using five­
year averagePCSestirrates). Analy.:;is of these data on a 
srral !er-scale ( such as a C.ensus tract or neighborhood) can 
help to identify vulnerable populations and assess potential 
EJ ooncerns. 

V\brkbooks 2 and 3 provide additional inforrration and 
step-by-step instructions for accessing, reporting, and rrap­
ping both one-year and five-year averagePCSestirrates. 
Th is includes guidance on navigating the AFF \/\e!:site, 
specific source tables for sociceconomic data, and select­
ing the oorrectgecgraphicarea (e.g., place within a state, 
oounty, metropolitan service area) for your service area. 
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U.S. Census Bureau IPUMS 
In addition to ACS data, more in-depth analySeS can be 
performed using the U.S. C.ensus Bureau's IPL.Jr\/lS. IR..JfvS 
can be used to analyze socioeconomic characteristics 
acrcs.s different types of households ( e.g., renter-occupied 
versus ONner-occupied households, multi-family versus 
single-family) or to run queries or cress tat.sat the city-or 
PL.Jfv1A.-level. PL.JI\/IAs are statistical geographic areas that 
have been defined for the tabulation and dissemination 
of I PL.Jr\/lS data. PL.JI\/IAs are nme up of clusters of C.ensus 
tracts and have a population of at least 100,cx:n 

I PL.Jr\/lS consists of more than 50 high-precision samples of 
the American population drawn from 15 federal C.ensuses 
and 2CX:0--2010 ACS data. IPL.Jr\/lS is compa;ed of microdata, 
meaning that each record is a person. In most samples, 
persons are organized into households, making it pcs.sible 
to study the characteristics of people in the context of their 
fami I ies or other co-residents. Because I R..JfvS uses census 
results from individuals, it is pcs.sible to drill dONn into 
much deeper detail than pcs.siblewith ACSsurrrraries. 
For example, I PL.Jr\/lS data can be used to determine the 
percentage of people at certain i nccrre levels in differ -
ent areas of a city or community ( e.g., the percentag:l of 
residents with incomes greater than the 2>/o affordabi Ii ty 
threshold inccrre). 

The use of R..JfvS data presents several otstacles for W:lter 
and W3Ste..vater uti I ities. l'v1cst importantly, because the 
data are individuals and not tables, researchers must use 
advanced statistical packages ( such as SPS5, SAS, S-pl us, 
or R software prcgrams) to analyze the mi 11 ions of records 
in the database. In addition, the large size of the PlJv1A.s 
(100,000 people) is a potential problem for smaller cities. 
Further, becausePl.Jv1A.smust include 100,000people, 
SOIT'e PL.Jfv1A. boundaries are arbitrary and do not alW:lyS 
fol ION political or comron geographical delineations. 

For these reasons, thisAsses51, ent Tool does not provide 
in-depth detai I on hON to access and analyze I PL.Jr\/lS data. 
t--lo.ivever, the use of these data byW:lter and W3Ste..vater 
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utilities may be performed in-house or by consultants with 
relevant knONledge. I\Aore information on I PL.Jr\/lS can be 
found at www.census.gov/acs/www/data_ docurr-entation/ 
public_use_microdata_sample/. 

Throughout the remainder of thisAsses51, ent Tool, places 
where IPL.Jr\/lSdata\MJUld serve toaugrr-ent household 
affordabilityas5ES:llrientsare noted; hOJ\ever, theAs­
ses51Tent Tool and analySeS focus on more accessible and 
user-friendly data sources. 

Supplemental Data Sources 
In addition to U.S. C.ensus Bureau survey.:;, state and local 
data sources can also provide a Vveal th of relevant i nfor -
mat ion. The avai labi I ity of these sources wi 11 vary acrcs.s 
utilities/municipalitiesand may include information from 
states' labor departrr-ents ( e.g., particularly for unemploy­
rr-ent data), economic developrr-ent and local governrr-ent 
agencies, and other local agencies and organizations. 

Another source of supplerr-ental data may include datasets 
that provide information on nondiscretionary spending 
and housing costs within a city compared to the national 
averag:l, or SOIT'e other benchmark. Th is information can 
help to demonstrate the burden that these costs place 
on different types of households and can provide insight 
into the potential effects of W:lter and W3Ste..vater rate 
increases. For example, in larger communities where the 
cost of I ivi ng is high and incomes are commensurate with 
the national average, the American Chamber of Carrrerce 
Research Association (ACXRA) <:ost of Living Index ((X)LI) 
database might serve as an important measure of existing 
household burdens. The ACXRA (X)L I database provides a 
measure of differences in the cost of I ivi ng among urban 
areas in the United States relative to price levels for con­
surr-er goods and services in participating areas. Data from 
the BLSC:Onsurr-er Expenditure Survey (CES) can also be 
used to aS5eSS economic burdens within different types of 
communities, including both urban and rural communities. 
I\Aore information on the ACXRA (X)L I is available at www. 
mli.ag'. 
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Chapter4 

Guidance for Analyzi~ Socioeconcmic Indicators of Hoosehold 
Affordabi I ity for Yoor Camunity 
There is no single piece of information that can definitively 
indicate whether a comnunity isat risk of being unable to 
afford increased V1.0ter and V1.0Ste./\0ter costs. t--lo.ivever, 
relevant socioeconomic indicators can help to pro.tide a 
nnre complete picture of a comnunity's economic and 
social characteristics (and thus, its ability to afford rate 
increasesassJCiatedwith unfunded rr-andates). This 
Assessnent Tool (and assJCiated templates) focuses 
on the fol lONi ng indicators of social and economic need 1: 

• Income levels 

• Income distribution 

• Poverty rates 

• 1-busehold economic burdens and nondiscretionary 
spending 

• Supplemental indicators, including households receiv­
ing public assistance and unemployrr-ent rates within a 
community. 

The fol lONi ng sections pro.tide an o.rerviav of the socio­
economic indicators described abo.re, as VI.ell as general 
guidance for accessing and analyzing specific socioeconom­
ic data. We do not propcse specific affordabi I ity thresholds 
for these indicators, rather, they are intended to provide 
context and to help "build the case" for why a comnunity 
rr-ay merit additional consideration for regulatory relief. 

Throughout th is Assessnent Tool, graphs and tables for 
specific indicators are presented, drawing upon data from 
various U.S. cities as examples. V\brkbcok 2, "Assessing 
American Qnrnunity Survey Data at the Qnrnunity, 

National, and <:ensL& Tract Levels," includes step-by-step 
instructions for accessing the PCS data neces5ary for 
analyzing each indicator. V\brkbcok 3 pro.tides templates 
for developingspecificanalySES for your comnunity2

• 

lncane Ltvels 

Although not useful as a sole indicator of household afford­
abi I ity, MHI data wi 11 serve as an important component 
of your household affordabilityassessrrent. In addition to 
providing an indication of economic need, MHI data will 
be used to develop specific affordabi I ity measures ( e.g., 
evaluating V1.0ter and V1.0Ste./\0ter rates as a percentage of 
MHI by<:ensus tract or within each income quintile). 

The first order of business is to document MHI for your 
comnunity for the mcst recent year available, compared 
to the national MHI for the same year (in 2011, the MHI 
in the United States V1.0S $fi0,502). Citywide or service 
areawide income data are easily obtained via American 
FactFinder (AFF) using the PCS single-year, three-year 
average, or five-year average dataset, depending on the 
size of your comnunity. See\/\brkbcoks2and 3with this 
Assess!, ent Tool. 

To identify specific areas in ,our comnunitywith high 
concentrations of ION-income households, MHI data should 
also be analyzed at the <:ensus tract level. These data 
wi 11 be based on five-year average estirr-ates from the PCS 
because single-year data are not available at this SITE! ler 
geographic scale (5-year average estirr-ates are available 
for al I geographies). These data should be dONn loaded via 
AFF into Excel spreadsheets for further analy.:;is. 

1 There are other indicators that localities and utilities may wanttoronsidar, particularly there listed in the EPA 1995 Interim Ero -
nomicGuidanre for Water Quality standardsl/lbrklx:ok as part of the widespreadea:>nomic impact analysis; there indicators includa: 
las:es to localea:>nomy; increares in unemployment; impactson propertyvaluesorrommunitydevelopment potential; docreares in tax 
revenues; loss of future jobs or perronal inrome. E'BathisEPAguidanrefor a romp/ete list. 

2ACSestimatesare releasad annually (forg:r;graphicareaswith a populationof65,axJor more), asa thrre-year averag9 (forg:r;graph -
icareaswith a population ofaJ,axJor more), and asa five-year averag9 (for all g:r;graphies, down to the Census Bleck Group level). 
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Fig.ire 4-1 MHI by Census tract, 2011, developed usirg American Fact Finder v,ebsite 
Eburre: US Census Bureau ACS, aJ11a, axJ6-aJ10five-year averag9estimatas 

The AFF V1.el:site provides options for developing maps residents can be dOM1 loaded from the 2011 ( or relevant 
of i ncorre and other s::>cioeoonomic data by <:ensus tract. year) PCS single-year dataset. 1--k:Mever, i ncorre data for 
Tract-level data can also be analyzed and mapped using multi-family and single-family households can only be 
gecgraphic information 5y5terrs (GIS), depending on the accessed through IPL.Jl'vS. 
resources and capabilities within y0ur utility. With the 
use of GIS, utilities have the options for further analyzing 
the data and conducting more in-depth analyses (e.g., 
developing maps shONi ng <:ensus tracts where the average 
household 'M:lter and \M3Ste..vater ccsts exceed specifc 
percentages of MHI ). V\brkbook 3, "&:>cioeoonomic I ndica­
tors" provides speci fc instructions for accessing <:ensus 
tract-level data and developing the corresponding maps. 

Figures 4-1 and 4-2 provide examples of <:ensus tract MHI 
maps for the City of Philadelphia developed on the AFF 
V1.el:siteand usingGIS, respectively. Thesemapsderron­
strate sign ifcant variation acrcss census tracts, in terms of 
MHI. V\brkbook 2 includesspecift instructions for dOMl­
loading and mapping<:ensus tract level data. 

To identify potentially vulnerable populations, incorre 
levels should also be analyzed acrcss different types of 
households. For example, in some communities there may 
be considerable differences betVl.een incorre levels for 
renter-occupied and ONner-occupied households, as VI.el I 
as betVl.een multi-family and single-family households, or 
betVl.een elderly and non-elderly households. I ncorre data 
for renter and OM1er-occupied households and for elderly 
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Table 4-1 shONS hON MHI can vary signifcantly acrcss 
different types of households, using Kansas City, Kansas 
as an example. 

In addition, in recent years incorre levels in many cities 
have been declining. Wlere th is happens it has irrportant 
affordability implications because it means that increases 
in 'M:lter and \M3Ste..vater bi I ls wi 11 not be offset by similar 
increases in incomes. I ncorre data can be dOM1 loaded 
from single-year PCS databases from 2005 through the cur­
rent year. Wien comparing MHI acrcss years, it is import­
ant to adjust for infation (using the CPI) so that all data 
points are compared using the sarr-e year value. For smaller 
communities, it will be necesxiryto look at changes in 
three-year or fire...year average PCS estimates. 

Continuing with Kansas City as an example, Figure4-3 
presents a graph of citywide MHI for 2005 through 2011. As 
shONn, Kansas City has follOJl.eCI the trend of many cities in 
theUnitedStates, with real MHI declining byabout$1,150 
from 2005 to 2011. Wien compared to average increasing 
annual household 'M:lter and \M3Ste..vater ccsts, th is graph 
can serve as a useful tcol to shON hON increasing 'M:lter and 
\M3Ste..vater bi I ls are outpacing real increases in household 
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Fig.ire 4-2 MHI by Census tract, 2011, cla,eloped usirg in-house GIS capabilities 
Eburre: US Census Bureau ACS, 2011a, 2CXX3-2010 five-year averag9estimatas 

incanes (e.g., annual average householdV\/ater andwaste­
V\/ater ccsts can be graphed on the secondary y axis). 

Table 4-1 MHI by household type, Kansas City, Kansas 

Household type MHI (2011$) 

Al I households 37,CE/3 

Elderly households Z!,955 

Renter-occupied 24,898 

ONner-occupied 47;2.72 
&Jurce: U.S. Census Bureau ACS, 2012, 2011 single-year estimates 

V\brkoook 3 (an Excel spreadsheet) provides the specif& 
PCS data tables you wi 11 need to obtain the i nforrnation 
presented above for y0ur conmun ity. The spreadsheet 
also prOJides templates for presenting these indicators 
as graphs and tables ( see spreadsheet tats MHI, 
MHI_HHType, and ServiceArea_MHl_2005-2011 ). 

lncare Distribution 
In many cities, incanes are less centered on the rr-edian 
compared to i ncanes in the United States as a whole. 
This has important implications for affordabi I ity because 

© OJpyright 2013 LIDvl, /:WNA, & \/\EF 15 

0016065



Figure 4-3 Kansas City MH I, 2005-2011, adjusted to 2011 dollars usiflJ CPI 
&:>urces: U.S. Census Bureau PCS, 2C03, '2007, 2CX)8, 2009, 2010, 2011 b, 2012 (2CX:x3-2010 single-year estimates). 

it rr-eans that a higher percentage of households within 
these cam,unities may be adversely impacted by water 
and wastervater rate increases oompared to what might be 
expected under a m::>re equal distribution of inoorre. Al­
though this is the case in many larger urban cam,unities, 
Rubin ('2001b) shCMS that this is also the case for many 
rural/nonmetrqx:>I itan cam,unities, which tend to have a 
higher percentag:l of households in lo.A.er-i noorre catego­
ries oompared to the national averag:l. 

lnoorredistribution can beexaminedwithPCSdata in 
different way.:;, including by inoorrequintile, asVvell as 
by 10- and 16-category distributions. Table 4-2 shOJ\S the 
upper limits of household inoorre quintiles for Atlanta, 
Georgia, oompared to the United States as a whole. As 
shONn, the IOJ1.eSt-inoorrequintiles inAtlantaaresubstan­
tially lo.A.er than these for the United States. This indicates 
that a greater percentag:l of Atlanta households are at the 
lo.A.er end of the i noorre spectrum oompared to the nation­
al averag:l (e.g., the upper limits for the IOJ1.eSt quintile 
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indicate that in the United States, the IOJ1.eSt 20>/oof house­
holds earn less than $20,585 per year, while in Atlanta, the 
IOJ1.eSt 2CP/o of households earn less than $12,294 per year). 
O::>nversely, the lo.A.er limits for the upper quintiles are 
greater in Atlanta than for the United States o.reral I. 

Table 4-2 Household incxme quintile upper limits, 
Atlanta, Georgia and the United States (2011$) 

Atlanta,GA United States 

LOJ1.eSt quintile 12,294 20,585 

~nd quintile 31,873 39,466 

Third quintile 59,043 63,001 

Fourth quintile 104,233 101,68.5 

Lo.A.er I imit of top 5% 246,335 187,087 

&Jurce: U.S. C.ensus Bureau ACS, 2012. 

0016066



Fig.ire 44 lnccme distributia, in Atlanta, Georgia and the United States 
Eburre: US Census Bureau ACS, 2012 (2011 single-year estimates). 

Figure44graphically portray.5 that the incane levels in 
Atlanta are nnre concentrated to.Nard the ends of the in­
cane spectrum compared to the national averag:l. Indeed, 
the fJjure reveals that the incane bracket containing 
Atlanta's MHI ($43,003 in 2011) is one of the least-populat­
ed incane clas:;es in theentirecity. Thus, it ise.tident that 
in Atlanta (and in rr-any other cities in the United States), 
citywide MHI does not refect a "typical" household. Fur­
ther, a much higher percentag:l of residents \/\OU Id be ad­
versely impacted by increased water and waste..vater bi I ls 
compared to communities with a nnre equal and centrally 
clustered incane distribution. 

The evaluation of incane distribution acrcss different 
household types can help to identify vulnerable populations 
within a community. Continuing with Atlanta, Georgia, 
as an example, Figure4-5shoJl.s the incane distribution 
acrcss elderly households (i.e., the head of the household 
is 65 years or older) compared to the incane distribution 
citywide. As shONn, the rr-ajority of elderly households 

(52%) have a reported incane of less than $25,cx:x). This 
compares to about 33>/oof households citywide. 

Asdennnstrated in Table4-1, a second population of 
potentially vulnerable households includes renter-OCCU­
pied households, which often have ICMer incomes than 
ONner-occupied households. Figure 46 shOJI.S the i ncane 
distribution for renter-and ONner-occupied households in 
Atlanta, Georgia, where 55>/oof al I households are renter 
occupied.AsshONn, there is a much higher percentag:lof 
renter-occupied households in the ICMer-i ncane categ::iries, 
with close to 40% of al I renters earning less than $20,cx:x) 
per j€Elr. 

V\brkbcok 3 pr0vides thespeciftPCSdata tables that you 
will need to obtain incane distribution data for your com­
munity. The spreadsheet also pr0vides templates for pre­
senting these indicators as graphs and tables (see spread­
sheet tabs lnc._quintiles; lnc._dist; Elderly_lnc_dist;, and 
Renter_ ONner _Inc_ dist). 
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Fig.ire 45 lncxme distributia, in Atlanta, Georgia, elderly households and citywide 
Eburre: US CensusBureauAC:3, aJ12 (aJ11 single-year estimates) 

Fig.ire 4-6 Atlanta, Georgia incxme distributioo, renter- and OM1er-oc:cupied households 
Eburre: US Census Bureau AC:3, aJ12 (aJ11 single-year estimates) 
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Polerty Rates 
In addition to inoorne levels and inoornedistribution, pover­
ty rates serve as an important indicator of eoonani~ ~eed. 
In 2011, 15.9>/o of people in the United States \/\ere I 1v1 ng 
belON the federal poverty Ii ne. This percentag:l provides a 
benchmark for as.5ESSi ng poverty levels within your com -
munity, which can be obtained usingACSsingle-year and 
three-year averag:l estimates (depending on the size of your 
service area). Data on the percentcgeof elderly residents 
and children I ivi ng belON the federal poverty Ii ne are also 
available through ACS. These data can help to identify 
vulnerable populations. 

Similar to i noorne levels, poverty rates can be examined at 
the Census tract level using five-year averag:l ACS esti -
mates. Once these data are dONnloaded, they can be used 
to identify "poverty areas," where 20>/oor nnre of the house­
holds in that Census tract have incomes belON the federal 
poverty level. ,Ag3in, these data can be mapped usingAFF 
or with GIS capabi I ities at y0ur uti I ity. 

In tenTS of affordabi I ity, identifying areas where poverty 
is nnre concentrated may have important imp I ications 
for public health. In essence, the effective reduction in 
disposable inoorneannng ION-inoorne households could 
adversely affect those households' abi I ity to pay for needed 
food, heat, and medical care (Crawford-BrONn et al., 2009; 
Raucher et al., 2011 ). Care should be taken to ensure that 
public policies (including \/\ell-intentioned environmental 
mandates) do not impose costs that may further exacer­
bate the health challenges faced by households in such 
ION-i noorne neightx::>rhcods. 

fv1any have argued that the official (i.e., federal) poverty 
rate does not provide an accurate measure of the number 
of households truly living in poverty conditions. Indeed, 
various studies have emphasized that households with 
incomes that are significantly higher than the poverty level 
often experience severe hardships, including hunger, lack 
of needed heating and ccoling, and the inabilitytoafford 
medical care (Bousheyet al., 2001 ). 

To obtain a nnre accurate measure of households I iving 
in poverty conditions, the U.S. Census Bureau developed 
a Supplemental Poverty fv'leasure (SJr\/1) in 2010. The SJr\/1 
factors in public assistance and financial support offered 
to ION-inoorne households (e.g., housing subsidies, ION-in­
oorne hone energy assistance) and also recognizes some 
nondiscretionary expenses that such households bear ( e.g., 
taxes, out-of-pocket medical expenses, and geographic 
adjustments for differences in housing costs) (U.S. Census 
Bureau, 2011a). 

At the national level, for a tv\o-adult, tv\o-child household 
in 2010, theSJr\/1 inoorne threshold was set at $24,343. 
This compares to the official poverty threshold of $22,113. 
Nationwide, theSJr\/1 indicates4 that there are 5.35>/onnre 
people in poverty than the official poverty threshold V\OUld 
indicate. The SJr\/1 also indicates that inside fv1etropol itan 
Statistical Areas the difference is 11.2%, and within "prin -
cipal cities," theSPM-implied number of people i~ ~rty 
is 5.94:l/o higher than the official poverty measure indicates. 
Although theSJr\/1 is not yet available at the city/canmuni­
ty level, these general rules can help to identify additional 
households that may be adversely impacted by increased 
water and waste.Nater rates. 

V\brktx::>ok 3 provides the specific ACS data table that 
you will need to obtain poverty data for your canmu~ity. 
The spreadsheet also provides templates for present1 ng 
these indicators as graphs and tables ( see spreadsheet tab 
"Poverty''). 

Housing Burdens and Nondi~retionary 
Spending 
As noted in chapter 1, EPA's residential indicator does not 
capture existing household eoonanic burdens beyond those 
associated with water and waste.Nater bi I ls. Econanic 
burdens are cannnnly measured by comparing the cost 
of particular necessities to the resources (e.g., inoorne) 
available to a household or canmunity. EPA's RI is such a 
measure in that it is used to evaluate theeoonanicburden 
franwaste.Nater charges by comparing those charges to 
MHI .1-b.ivever, waste.Nater service is just one of a set of 
basic necessities whose costs influence the overall econan­
ic burden on a canmunity's households. 

Household eoonomic burdens can be a significant factor for 
large urban canmunitieswhere the cost of living is much 
higher than the national averag:l, as\l\ell as in smaller 
rural canmunities where MHls are often IONer than the 
national MHI but nondiscretionary costs are not. Analy-
sis of household eoonanic burdens and nondiscretionary 
spending requirements can provide an indication of hON . 
difficult it is for tx::>th ION- and middle-inoorne households in 
your canmunity to make ends meet, and hON increases in 
water and waste.Nater costs wi 11 impact different types of 
households. 

Housing burden is the ITDSt cannnn measure of household 
eoonanic burden. Most government cgencies consider 
housing costs of bet\l\een 30>/o and 50>/o of household i noorne 
to be a nnderate burden in terms of affordabi I ity; while 
costs greater than 50>/oof household i noorne are considered 

4 TheSPMalsoadjustsfordifferent housing status (e.g., renters versus owners). Additional retails can tefound in the U.S. Census Bureau (2011). 
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a severe burden. TheACS provides information on monthly 
housing ccsts for both OM1er-occupied and renter-occupied 
households, as \/ISi I as by i ncorne level. These data can be 
divided by the MHI for these different groups to calculate 
housing burden. Additional analySES can be perforrr-ed 
using IR...JI\/Sdata (e.g., IPIJ\/IScan be used to determine 
the exact number of households with a mx:lerate or severe 
housing burden, whileACSsurrrrary files can only provide 
averageccstsasapercentageofMHI fora limited number 
of household types). 

V\brkbook 3 provides the specific ACS data tables you will 
need to access to obtain housing burden data for y0ur 
carmunity. The spreadsheet also provides templates for 
presenting different housing burden indicators as graphs 
and tables (see spreadsheet tab "Housing_burden"). 

~urces of nondiscretionary spending data can help to pro­
vide insight into additional household economic burdens. 
Key sources for these data include the Bureau of Labor Sta­
tisticsCES, theACXRA(X)LI, and any additional local data 
sources prepared by government agencies or organizations. 
The BLS CES contains detailed demcgraphic, i ncorne, and 
monthly expenditure data at the PUl\/lA level. These data 
can provide insight on relative consumer spending within 
your carmunity compared to different types of carmu­
nities (e.g., urbanvS. rural).CESdataareaccessed in the 
same V\0y that IPIJ\/IS data are accessed, and require a 
thorough knONledge of a statistical softv\are package such 
as SAS, SJSS, or STATA. 

ACXRA (X)L I data are another source of nondiscretionary 
spending data. TheACXRAO)LI provides a measure of 
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differences in theccstof livingarong urban areas in the 
United States. TheACXRA(X)LI measures relative price 
levels for consumer goods and services in participating 
areas. The average for all participating places, both metro­
politan and nonmetropolitan, equals 100and each partic­
ipant's index is read as a percentage of th is average. The 
ACXRA (X)LI dataset is updated quarterly for approximate­
ly 305 cities within the United States, and includes data for 
different income quintiles. This data can be useful if your 
carmunity is one of the participating areas. 

Additiooal Sociooconcmic Indicators 
There are several additional measures of economic need 
that can help to examine theabilityof households to afford 
water and waste..vater rate increases, including: 

1. Percentage of residents receiving public assistance 
i ncorne and/or food stamps 

2. Average annual unemployment rates 

3. Number/percentage of households that are delinquent in 
paying their water bi I ls 

4. Number/percentage of households enrolled in utility 
ION-i ncorne assistance program5. 

V\brkbcok 2 describes the specific ACS source tables that 
contain information related to the percentage of residents 
receiving pub I ic assistance i ncorne and/or food stamps and 
average annual unemployment. Information on delinquency 
rates and ION-i ncorne assistance program5 should be avai I -
able through your utility. 
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Chapter 5 

Guidance for Dewlopi'lJ Alternatiw Measures of Hoosehold Affordability 
This chapter provides additional guidance for assessing 
W3ter and W3SteM3ter affordabi Ii ty at the household level 
(i.e., going beyond EPA's RI). This includes the development 
of uti I ity-specific affordabi I ity measures, such as carpar-
i ng current average W3SteM3ter bi I ls to household i ncorre 
levels acrcss the incorre distribution in your service area 
or cam,unity. The follONingsections provide an overviav 
of reromrended approaches for assessing affordabi I ity and 
comnunicatingresults, whi lemoredetai led instructions 
and templates for developing these alternative rr-etrics are 
included inV\brkbook4. 

Remember that EPA rray consider the affordabi I ity of 
W3ter and C:O rrandates using your cam,unity's MHI. 
1-icM.ever, throughout the fol lONi ng sect ions, W3ter and/or 
W3SteM3ter bi I ls are compared to household i ncorre levels, 
drawing upon data from selected cam,unities throughout 
the United States. For the purpcse of thisAssessnent Teel, 
hypothetical average household W3ter and W3SteM3ter 
costs of $300 and $450, respectively, are used for a com­
bined averag:l annual bill of $750. It is important to keep in 
mind that these anal~ can be conducted using current 
W3ter and/or W3SteM3ter costs, as \/\el I as household W3ter 
and W3SteM3ter costs that take into account planned rate 
increases. This chapter also pro.tides additional detail on 
conducting affordabi I ity anal~ for future years. 

Aver~ Water and Waste,,vater Bil Is 
Throughout this chapter, the comparison of average 
household W3ter and W3SteM3ter bi I ls to household i ncorre 
levels are discussed. It is important to note that the use of 
the term "bill" is intended to reflect theestirrated averag:l 
costs of W3ter and/or W3SteM3ter service based on current 
rates and averag:l household consumption. If data are avai 1-
able, a V1eighted average can be determined based on the 
number of single- and multi-family horr-es in the camiu­
nity and their respectiveaverag:l household consumption 
levels. 

With this approach, averag:l household W3ter and W3SteJ\0-
ter costs are based on your utility's existing rate mx:lels, as 
reflected in the current rates. This pro.tides a more real is-

tic assessrr-ent of current household costs and should al ION 
you toeasilyevaluate household affordability in future 
years under planned rate increases. This approach should 
also al ION you to examine household affordabi I ity under a 
series of ''what if' scenarios ( e.g., examining affordabi I ity 
with and without the impact of a potential rrandated or 
nonrrandated investrr-ent, or under different assumptions 
regarding interest rates and financing costs). 

Water and Wasttwater Bi I ls and 
Household lnoore Qrrparisoos 
As a first step todevelopingyour affordability indicators, 
compare averag:l annual W3ter and W3SteM3ter bi I ls to 
household incomes for different types of households and 
acrcss geographic areas. At the citywide level, this cal -
culation es.5entially represents EPA's RI (although it can 
include\l\0ter costs in addition toW3SteM3ter costs). The 
RI calculation should also be evaluated at the <:ensus tract 
level (if your cam,unity is large enough to include several 
<:ensus tracts) to identify areas where average household 
costs rray have a "mid-range" to "large" economic impact 
(e.g., as defined by EPA forW3SteM3ter). 

C:Ontinuingwith our analy5isofMHI by<:ensus tract 
for the City of Philadelphia (see chapter4), Figure5-1 
shCMS averag:l annual household W3SteM3ter costs (using 
our hypothetical averag:l bill of$450) asa percentage of 
<:ensus tract MHI. This rrap demonstrates hON an increase 
in W3SteM3ter ratesV1,0Uld impact cam,unitieswithin 
Phi ladelphiadifferently. 

The<:ensustractsoutlined in black in Figure5-1 illustrate 
an important point for analyzing household affordability 
at the <:ensus tract level. These<:ensus tracts are high -
lighted because they have fe.l\er than 750 people in them 
( the average number of people per <:ensus tract is about 
4,cx::x)). Thus, although a rrap rrayshONseveral <:ensus 
tracts where the average household W3ter and/or W3Ste­
W3ter bi 11 amounts to a relatively high percentage of MHI, 
it is important toevaluatewhat this means in tenrsof 
the overal I population of your service area ( in the case of 
Philadelphia, about 1.5million people). To account for this, 
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Fig.ire 5-1 Hypothetical average annual wastewater bill as a percentage of C.ensus tract MHI, Philadelphia, 
Pennsylvania 
Eburre: US Census Bureau ACS, aJ11a, 2W5-aJ10five-year averEJfPasfimatas 

it is important toexaminevariables that provide context 
(e.g., population, number of households) when doMlloading 
<:ensus tract data for specift analySES. These data can be 
easily dOMl loaded by <:ensus tract via AFF using PCS five­
year average estimates. 

In many communities, the estimated average household 
vvasteM3ter bi 11 and total canbi ned (water and vvasteM3ter) 
bill may not exceed 2>/oand 4.BJ/o, respectively, of MHI in 
mcst <:ensus tracts; hOJvever, a number of households have 
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incomesVvell belONthe MHI for their community. Many of 
these households may already be paying more than 2>/oof 
their incx:rre forvvasteM3ter servic.es, or more than 4.5>/oof 
their i ncx:rre for combined water and vvasteM3ter servic.es. 

This can beeasilyexamined using incx:rredistribution 
data from the PCS. For example, Figure 5-2 shcMs the 
percentage of households within Sacrarento, California, 
at different levels of affordabi I ity ( i.e., the percentage of 
households spending certain percentages of their incx:rre 
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Fig.ire 5-2 Hypothetical annual average wast81Vater and camined water and wastewater bills as a percentage of 
household inc:ane, Sacramento, Cal ifomia 

on vvater and waste...vater services). Th is analy5is is based 
on the percentcgeof households within each of 16Cen­
sus-defhed income categories and evaluates the avercge 
waste...vater and total combined vvater and waste...vater 
bi 11 as a percentcge of the mid-point income within each 
category. As shONn, it appears that with avercge household 
costs of $300 and $450 for vvater and waste...vater services, 
respectively, close to 30>/oof households in Sacramento, 
\/\OU Id pay 1TOre than 2>/o of their income for waste...vater 
services, and about 20>/o pay 1TOre than 4 .5>/o of their income 
for combined vvater and waste...vater services. 

IPL.Jfv1S data can be used to conduct further analy5is on 
the number of households that may be unable to afford 
sign if cant vvater and/or waste...vater rate increases. For 
example, based on the estimated avercge household vvater 
and waste...vater cost of $750, households earning less than 
$16,667\/\0uld pay 1TOre than 4.~/oof their income forvvater 
and waste...vater services. I PL.Jfv1S can be queried to deter­
mine the exact number of households within y0ur com­
munity (and within each PUfv1A in y0ur community), that 
make less than this arTOunt ( and therefore V\OUld have paid 
1TOre than 2>/oof their income for their estimated avercge 
waste...vater bi 11 ) . 

Table 5-1 Hypothetical annual average wastewater bill as percentage of MHI by inc:ane catE9>ry, Butte, Montana 

Percentage MHlwithin Average estimated wast81Vater 
lnc:ane catE9>ry of households inc:ane quintile bill as a percentage of MH I 
Less than $20,cx:x) 24Yo $10,cx:x) 7.ff:J/o 

$20,cx:x) to $39,999 26>/o $29,999 2.f/:J/o 

$40,cx:x) to $74,999 30>/o $57,499 1.30>/o 

$75,cx:x) to $99,999 8>/o $87,499 0.8€Wo 

$100,cx:x)to $199,999 10>/o $149,999 O.ff:Jlo 

Thrre-year a.erageACSestimates ;,.ere uS:id due to tresma/1 siZBof Butte; one-year estimates are unavailable. 
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Table ~2 Hypothetical annual average wastewater bill as a percentage of federal pa,erty threshold incanes 

Household or Average water and Estimated average household 
fanilysize Paterty threshold wastewater bill ( excll1)1e) bi II as a percentage of 

($) pa,erty level incxme (%) 

1 $11,170 284 2.54:l/o 

2 $15,130 568 3.76% 

3 $19,000 852 4.46>/o 

4 $23,050 1,136 4.93>/o 

5 $27,010 1,420 5.26>/o 

6 $30,970 1,705 5.5CP/o 

7 $34,930 1,989 5.69>/o 

8 $38,890 2,273 5.84% 

Table 5-1 presents another way to evaluate impacts to 
ION-incare households within your corrmunity. Based on 
the hypothetical average W:lter and W3St6M3ter bi 11 of $750, 
Table 5-1 shOJ\S averag:l annual W:lter and W3St6M3ter 
ccsts as a percentag:l of MH I for different i ncare cate­
gories, using Butte, Montana, as an example. As shONn, 
averag:l W:lter and W3St6M3ter bi I ls al ready anumt to 
more than 7.5>/oof MHI for households in the IOJ1.est-incare 
categ::>ry ( approximately 24>/oof the 14,836 households in 
Butte). This analy.:;is assumes that MHI within each i ncare 
quintile is the mid-point. t--lo.iveJer, IPL.Jl'vSdata can be used 
to determine the true median. 

Examining the averageV\0SteM3ter bill cSa percentag:lof 
poverty level incare also provides insight into the number 
of people facing unaffordable W:lter and W3St6M3ter bi I ls. 
Poverty threshold incanesvarydependingon the number 
of people living in the household. For example, in 2010, the 
official federal poverty threshold for a household or family 
of 2W35$15,130; for a family of 4, the poverty threshold V\05 

$23,050. 
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Table 5-2 shOJ\S the hypothetical averag:l W:lter and W3Ste­
W3ter bi 11 of $750 cS a percentag:l of poverty threshold 
i ncanes by household size. To conduct this analy.:;is, the 
combined W:lter and W3St6M3ter bi 11 of $750 \/\ere adjusted 
to account for differences in household size, bcSed on the 
averag:l U.S. household size of 2.64 in 2011 (i.e., each per­
son in the household adds about $284 to the averag:l bi 11). 
AsshONn in Table5-2, the hypothetical averag:l bill of$750 
ranges from 2.5% to 5.8% of poverty threshold i ncanes. 

Finally, asdiscu55ed in chapter 4, in manycorrmunities, 
i ncanes vary considerably bet\J\een renter-occupied and 
ONner-occupied households, as V\el I as for elderly house­
holds. Drawing upon our analy.:;isofMHI for different 
types of households in KanScSCity, KanScS (see chapter 
4 ), Table 5-3 shOJ\S an averag:l total W:lter and W3St6M3ter 
bi 11 of $750 cS a percentag:l of MHI acrcss these different 
household types. AsshONn, in KanScSCity renter-occupied 
households have much !OJI.er i ncanes than al I other house­
hold types. On averag:l, these householdsV1,0Uld pay 3.01% 
of their i ncare for W:lter and W3St6M3ter services with an 
averag:l annual bi 11 of $750. 
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Table 5-3 Hypothetical annual average total household 
water and wast81Vater bi 11 as a percentage of MH I by 
household type, Kansas City, Kansas 

Household MHI Avera~ household 
type (2011$) water and wastewater c:a;t 

as a percentage of MH I 

Al I households 37,CffJ 2.03% 

Elderly households 27,<£55 2.68% 

Renter-occupied 24,898 3.01% 

ONner-occupied 47;z12 1.59% 

&Jurce: U.S. Census Bureau ACS, 2012 (2011 single-year estimates). 

IPL.JI\/S data can also be used to estimate averag:l house -
hold water and waste.Nater a:sts as a perc.entag:l of MHI for 
multi-family and single-family hares. For th is analy5is, the 
averag:l estimated water and waste.Nater bi 11 can be based 
on actual averag:l consumption for these different types of 
households. 

V\brkbcok 4 provides specific instructions and templates for 
developing the affordability rr-etrics (including graphs and 
tables) presented in this section. The "OJerviav'' tab is this 
spreadsheet contains a table of contents that Ii nks spread­
sheets in the Exe.el V\Orksheet to specific figures and tables 
in this section. 

lncare Distributioo: llll)licatioos for 
Wasttwater Affordabi I ity 

k, noted throughout this report, EPA's 1997Guidanc.e 
SLg;J:Sts that waste.Nater bi I ls equal to 2'/oof MHI are 
considered affordable for a community. In 1997 (when the 
Gu idanc.e was developed), the m::st rec.ent i ncorr-e and 
poverty data available V\OUld have been from 1996. In 1996, 
the national MHI was $35,492 (U.S. <:ensus Bureau, 1997). 
Thus, an averag:l annual waste.Nater bi 11 equal to 2'/oof na -
tional MHI V\OUld have equated to $710. Based on national 
incorr-e distribution data, in 1996 the ICM.ESt quintile (20th 
perc.enti le) of household i ncorr-e was 42'/o of the rr-ed ian 
incorr-e, or approximately $14,9CX) (U.S. <:ensus Bureau, 
1997). That is, the ICM.ESt 20>/oof households in the United 
States made $14,9CX) or less. At that i ncorr-e level, a bi 11 of 
$710\1\0Uld have equated to4.75l/oof household incorr-e. In 
other V\Ords, the MHI threshold of 2'/o \/\OU Id be equivalent 
to having20l/oof households in a community pay4.75% (or 
nnre) of their i ncorr-e for waste.Nater servic.e. 

Using the national incorr-e distribution data for 2012, a bill 
equal to 2'/oof national MHI V\Ould be $1,010 per year. That 
bi II V\OUld represent 4.9% ( or nnre) of incorr-e for the ICM.ESt 
20>/oof U.S. households, which is relatively similar to the 
1996 level. In many communities, hCM.ever, a waste.Nater 
bi 11 of 2'/oof MHI V\OUld have a much nnre severe impact 
on ION-incorr-e households. For example, in f\eAf York City, 
2'/oof thecity'sMHI of$49,461 V\OUld be$989 per year. This 
V\Ould represent 5.9l/oat the upper limit of the city's ICM.ESt 
incorr-e quintile ($16,824), meaning that at least one-fifth of 
the city's households\l\OUld be paying 5.9l/oof their incorr-e 
( or nnre) for waste.Nater services-a burden that is 2CP/o 
greater than V\Ould be expected from the national incorr-e 
distribution. 

In this example for f\eAf York City, in order to keep the 
impact on ION-incorr-e households consistent with that 
expected from national incorr-e distributions-that is, to 
ensure that no nnre than 20>/oof households face SEMer 
bi I ls of 4.8% ( or nnre) of i ncxrre---then waste.Nater bi I ls 
V\Ould need to be no nnre than $807 per year, or 4.8l/oof the 
upper limit for the ICM.ESt incorr-e quintile. Thisannunts to 
1.&/oof the city's MHI. This reveals the extent to which the 
2'/oof MHI rr-etricdoes not reflect burdens on the poorest 
2CP/oof households in the community, and that an MHl­
based rr-etric of affordabi I ity for f\eAf York City of about 1.6 
V\Ould be nnre equivalent to 1996 measures for reflecting 
impacts on the ICM.ESt-incorr-equintile. 

Thisanaly5iscan be easily applied to your community in 
the context of water and/or waste.Nater services using PCS 
data related to incorr-equintilesand MHI. 

Finally, in addition toanalyzingaffordability impacts 
associated with current water and waste.Nater rates, it is 
also important to examine hoNaffordabilitywill chang:l 
over tirr-e. Many utilities have the capability to estimate 
rate increases for future years, based on estimated a:sts 
associated with planned projects and programs. Using 
these data, it is relatively straightforward to calculate 
the estimated averag:l household water and waste.Nater 
bill for future years. HCM.ever, this calculation will need 
to take into account any assurr-ed changes in household 
water consumption over tirr-e, such as whether ,our utility 
expects averag:l household use to decline. You may also 
want to conduct sensitivity analySES to examine the effect 
of your assumptions (e.g., regardingO&M a:sts for planned 
projects or project financing a:sts and interest rates). 
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I n order to canpare averag:l W3ter and V\0Ste.M3ter bi I ls to 
household i ncane levels, it wi 11 also be neces5ary to make 
SOIT'e assumptions about hoN i ncane levels wi 11 change 
over time. In the past, Vve\/1,0uld have recanmended that 
you simply assume i ncx:>rl'l:lS wi 11 increase at the same rate 
as the CPI .1-b.ivever, as dennnstrated in chapter 6, in 
recent years incane levels have not kept pac.ewith the CPI, 
and have even declined in many communities. This can 
make it difficult to project MHI for y0ur community going 
forW3rd. 

Ole approach for projecting future incane levels is to 
examine hON i ncane levels have changed in recent years 
in canparison to the CPI. For example, over the past five 
years national incane levels have increased at a rate of 
approximately 00>/oof the increase in CPI. Given the recent 
economic crisis and recovery process, it seem5 reasonable 
to assume that this trend will likely continue, at least for 
the near future. Thus, to project MHI over the next several 
years, y0u may wish to assume that i ncx:>rl'l:lS wi 11 increase 
by about a:P/o (or rate at which y0ur community's MHI has 
increased relative to CPI) of the forecasted change in CPI 
( as developed by the <:ongressional Budget Office). Bey0nd 
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the next several years, it may be reasonable to assume that 
i ncx:>rl'l:lS wi 11 again begin to increase at the same rate as 
the CPI. Although this analy.:;is is not exact, it does provide 
a g:lneral idea of hON i ncane levels may change. 

Camunicatingthe Results 

Given theVvealth of information and analy.:;es described in 
chapters 4 and 5 of this Assessnent Tool, it can be difficult 
to imagine hON to best synthesize and communicate the 
resu I ts of your affordabi Ii ty as.sessr , ent. As noted in chap -
ter 4, Vve do not propcse any specific thresholds that \/1,0Uld 
indicate that a community is at risk of being unable to 
afford significant increases in W3ter and W3Ste.M3ter costs. 
The analy.:;es conducted here are intended to go beyond 
EPA's RI to provide a nnre canprehensive as.sessrrent of 
household affordabi I ity. 

Depending on y0ur community, you may\l\0nt to focus on 
specific aspects of the Assessnent Tcol Sugg:lSted ( e.g., EJ 
concerns, elderly households, impacts to ION-incane house­
holds). The graphs and tables portrayed in thisAssessnent 
Tool are also provided as templates in the guidance docu­
ments and can be used to analyze and present results. 
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Chapter 6 

Guidance for As:esi~ Utility Financial Capability: EPA'sSeoondary 
Screeni~ Analysis and Alternatiw Measures 
This chapter provides guidance for oompleting EPA'ssec­
ondary screening analy.:;is ( i.e., developing the FCI), cS \11,€1 I 
cS for developing alternative measures of utility financial 
capability. First, \11,€0\reNiavthemethodsoutlined in 
EPA's 1997Guidance for oompleting theseoondaryscree11-
i ng analy.:;is. f\ext, VI,€ provide guidance for developing 
alternative financial indicators (such cS these outlined in 
chapter 4). More specific instructions and templates are 
included inV\brkoook 5. 

,Ag3in, it is irrportant to note that although EPA's 1997 
Guidance\1\05 developed within the oontext of\l\0Stewater 
and C:O controls, our Asses9rent Tool is focused on the 
affordabi I ity of water supply, W3Ste.Nater, C:O, and storm­
water) programs. 

Calculating EPA's FCI Metrics 
EPA'sseoondaryscreeninganaly.:;is includesaseriesof 
eoonanic indicators used to evaluate a utility's financial 
capabi I ity to implement mandated W3Ste.Nater, C:O, and/or 
stormM:lter oontrols. These indicators include: 

• Bond rating 

• OJeral I net debt cS a percentage of ful I market property 
value (FMP\/) 

• Unemployment rate 

• MHI 

• Property tax revenues cS a percentage of FMP\/ 

• Property tax revenue ool lection rate. 

Table ~1 Pennittee FCI benc:hnarksancl their ratirg;: EPAG.iidanc:e 

Financial capability metric StrQll Mid-rarge Weak 
(score= 1) (score= 3) (score= 2) 

Debt indicators 
Bond rating G'.) bonds 

Bond rating (revenue bonds) 

OJeral I net debt cS percentag:l 
ofFMP\/ 

Socioeconomic indicators 

AAA-A(S&P) 
f,.a&.A (Moody's) 

AAA-A(S&P) 
f,.a&.A (Moody's) 

8elON2>/o 

Unemployment rate More than 1 percentag:l 
point belON the 
national averag:l 

MHI More than 25>/oabo\.e adjusted 
national MHI 

Financial management indicators 
Property tax revenues 
cS percentag:l of FMP\/ BelON 2>/o 

Property tax revenue 
ool lection rate 

00: general obi igation. 

S&P: Standard & AJor's. 

f:1ro..te oo>!o 

BBB (S&P) 
Baa (Moody's) 

BBB (S&P) 
Baa (Moody's) 

2-5>/o 

BB-D (S&P) 
Ba-C (Moody's) 

BB-D (S&P) 
Ba-C (Moody's) 

/1ro,./e 5% 

+/-1 percentag:l More than 1 percentag:l 
averag:l point of of national averag:l 
national averag:l 

+/-25>/oof adjusted More than 25>/o belON 
national MHI adjusted national MHI 

2-4>/o 

94-oo>/o 

f:1ro..te 4Yo 

8elON94l/o 
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As part of the screening analy5is, each indicator is "scored" 
on a scale of 1 (weak) to 3 (strong). The averag:l of these 
scores represents the overal I FCI. The fol lONi ng sections 
describe the methods and data sources used to determine 
each indicator. Table 6-1 shOJ\S the rat i rig; and scores for 
each indicator, as outlined in EPA'sguidancedocuments. 

Bond rating 
The first financial benchmark included in EPA's secondary 
screeninganaly5is isa municipality's bond rating for both 
00 and revenue bonds. 00 bonds are bonds issued by a 
local government and repaid with taxes (usually property 
taxes). 00 bond rati rig; reflect financial and sociceconom­
ic conditions experienced by the community as a whole. 
Revenue bond rating;, by comparison, reflect the financial 
conditions and management capabi I ity of a water/waste.Na­
ter utility. They are repaid with revenues generated from 
user fees. 

There are currently three major ratingag:lncies for mu­
nicipal bonds: fVloody's lnvestorsS:lrvices, S&P, and Fitch 
Rating;. Of the three rating ag:lncies, fVloody's and S&P's 
rate over 80>/oof al I municipal and corporate bonds ( these 
arealsotheonlyt\/\0 ratingag:lncies included in EPA's 1997 
Guidance). Municipal bond reports from these cgencies can 
be accessed at: 

• fVloody's Investors ratingservice:www.moody5.com 

• S&P rating service: www.standardandpoors.com 

Table 6-1 shCMS hON rating; from these ag:lncies translate 
into "strong," "mid-range," and ''weak" scores in termrnf 
theFCI. 

In its 1997 Guidance, EPA notes that there are many small­
and medium-sized communities that have not used debt fi­
nancing and therefore have no bond rating. EPA states that 
when a bond rating is unavailable, this indicator can be 
excluded from the recondary screening analy5is. t--lo.i\ever, 
this wi 11 effectively place a greater reliance on scores for 
thesociceconomicand financial managernent indicators. 

Net debt as a percentage of Fair Market 
Property Value ( FMP\I) 
The recond financial benchmark measures a municipal­
ity's outstanding 00 debt as a percentage of FMPv'. Th is 
indicator is intended topro.tideameasureof debt burden 
on residents within your service area/community, as\11,€11 as 
a measure of the abi I ity of your local government to issue 
additional debt. 
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To cal cu late net debt as a percentag:l of FMPv', it is first 
necessary to identify the direct net debtof y0ur communi­
ty, as\11,€11 as your community's share of debt from overlap­
ping entities. EPA defines overal I net debt as debt repaid by 
property taxes within a utility/municipality'sservice area. 
It excludes debt that is repaid by special urer fees (e.g., 
revenue bonds). The percentag:lofyour community's share 
of debt from overlapping entities is the am::>unt charged 
to persons or property with your service area (based on 
the estimated FMPv' of real property of each overlapping 
jurisdictions). 

Debt information is typically available from y0ur commu -
n ity's annual financial statements. FMPv' data should be 
available through your community or State as5esSOr's office 
(EPA's 1997 Guidance states that as long as your service 
area boundaries generally conform to one or more commu­
nity boundaries, it is not necessary to prorate the FMPv'). 

In some communities, the taxasses:ed propertyvaluewill 
not reflect FMPv'. This occurs when the tax assessrrent ra­
tio is less than one. In such cases, FMPv' can be computed 
by dividing the total taxassessrrent value by the asses.s -
ment ratio (i.e., the percentcgeof the FMPv'that is taxed at 
the established tax rate). 

If the net debt for your community is greater than 5>/oof the 
FMPv', you V\Ould receive a ''weak" rating for this indicator, 
based on EPA's scoring methodology. A net debt of 2'/o to 
5>/oof FMPv' is considered "mid-range," while belON 2'/o is 
considered "strong." 

Unerplcynmt rate 
The unemployment rate is defined as the percentag:l of the 
total labor force that is unemployed but actively seeking 
employment and wi 11 i ng to \/\Ork. Monthly and annual 
averag:l unemployment rates are available through the 
BLS Local Area Unemployment Statistics (LAUS) prcgram. 
LALE is a federal-state cooperative effort that maintains 
employment statistics for <:ensus regions and divisions 
(e.g., counties and metropolitan statistical areas), cities of 
25,cx:x) population or more, and other areas. EPA Guidance 
does not specify whether monthly or annual data should be 
used, hOJ\e\/er, VI,€ recommend using the annual averag:l 
unemployment rate. For more information and to access 
LALE data, visit www.bls.gov/lau/data.htm. 

For the purporesof calculating the overall FCI, local 
unemployment rates are compared to the national averag:l 
as a benchmark ( also available through BLS). Areas with 
an unemployment rate of more than 1%abo.e the national 
averag:lare rated as ''weak" in this area.Areas with unem -

0016078



ployrrent rates within 1%of the national average is consid­
ered "mid-range" and these with unemployrrent rates nnre 
than one percentage point belON the national average are 
considered "strong." 

MHI 
The MHI benchmark oompares y0ur oommunity's MHI to 
the national MHI.Asdetailed in previous chapters, this 
information can be easily accessed from the U.S. C.ensus 
BureauACSviaAFF. Depending on thesizeofy0ur oommu­
nity, y0uwill need to use single-year, three-year average, 
or five-year average ACS estimates. These estimates are 
adjusted for inflation by the ACS. 

In tern-s of the overal I FCI, a oommun ity is considered 
V\eak for this indicator ifMHI isnnre than 25>/obelON 
the national MHI, mid-range ifMHI is within 25>/oof the 
national MHI, and strong if MHI is nnre than 25>/oabove 
the national MHI. 

Tax rENenues as a percentage of FMPv 
This indicator, which EPA also refers to as the "property 
tax burden," is intended to rreasure the funding capac­
ity avai I able to support debt based on the V\eal th of the 
oommunity, as\l\ell as the effectiveness of management in 
providingoommunityservices (1997Guidance). 

FMP\/ data should be readily available through the oommu -
nity or state's asses:or office, while property tax revenues 
are typically available in a community's annual financial 
statements. If a oommun ity's property tax revenues are 
greater than 4l/oofFMP\/, a '\\eak" rating is assigned for 
this indicator; bet\l\een 2l/oand 4Yo is considered mid-range; 
and belON 2% is considered strong. 

Property tax col lectioo rate 
The property tax collection rate is intended to rreasure of 
the efficiency of the tax collection sy.:;tem and the accept­
abi I ity of tax levels to residents. To determine the col lec­
tion rate, y0u wi 11 need to divide property tax revenues 
by the property taxes levied. 1--k:Mever, be cM0re that this 
rr-etricmay understate the effort your community is mak­
ing if it relies less than the typical community on property 
taxes and nnre on, say, sales taxes, user fees, special fees, 
and assessnents. S:le the fol lONi ng sect ion for nnre on th is 
issue. 

To calculate property taxes levied, multiply the assessed 
value of real propertywithin your community/service 
area by the property tax rate. This information should 

be available through your community or state asses:or's 
office. Property tax revenues are typically available in y0ur 
community's annual financial statements. 

For this indicator, if the property tax collection rate in y0ur 
community isbelON94%, you will receive a '\\eak" rating; 
bet\l\een 94>/oand oo>!o is considered mid-range; and above 
oo>/o is considered "strong." 

Altematiw Measures of Utility Financial 
Capability 
Chapter 1 of thisAssessnent Tool provides several SUg;J:lS­
tions for supplemental rreasures that V\OOld help to provide 
a better assessnent of uti I ity financial capabi I ity. The 
fol lONi ng sections provide instructions for developing and 
analyzing these rreasures. 

It is important to note that the rreasures SUg;J:lSted belON 
may not necessarily apply to y0ur oommun ity, and that 
there may be additional financial indicators not reflected 
here that may be particularly relevant for your communi -
ty. In developing evidence to support a determination on 
whether your utility has the financial capability to imple­
rr-ent regulatory mandates, it is important to investigate 
relevant rreasures and rr-etrics specific to y0ur oommun ity. 

Local tax revenues as a percent of gra;s 
taxable resources 
As discu55ed previously, EPA uses property tax revenues 
as a percentage of FMP\/ as its sole rreasure of local tax 
burden. 1-b.ivever, in cities that rely on multiple forn-sof 
taxation, focusing solely on property taxes inevitably un -
derstates a city's current tax effort. To account for multiple 
forn-s of taxation, total local tax revenues as a percentage 
of grcs.s taxable resources should be included as a supple­
rr-ental rreasure in EPA's FCI (in addition to real property 
taxes as a percentage of FMP\/). This V\Ould provide a 
better rreasureof the extent to which a municipality is 
already using the full range of its taxable resources. 

Gress taxable resources are the oombi ned dollar annunt 
of resident household incomes and business surpluses 
( i ncorr-e less employee oompensation) within a community 
(NYC Independent Budget Office, '2007). Tax effort is the 
ratio of direct and overlapping governrr-ent tax collections 
to taxable resources. In '2SXJ7, the NYC Independent Budget 
Office developed a report comparing state and local taxes 
in large U.S. cities (NYC Independent Budget Office, '2007). 
This report provides a rr-ethodolcgy for determining a city/ 
municipality's total taxable resources and is available at 
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www.ibo.nyc.ny.us/iboreports/CSA.L 1FINAL.pdf. Total tax 
revenues should be available within your comnunity's 
annual financiareports. 

Measuring the SENerity of U0011)1oyment 
Chapter 1 ofthisAssessrrentTool discUS5€Sthe limitations 
as.50Ciated with the application of current annual averag:l 
unemployrr-ent as a key indicator of uti Ii ty financial capa­
bi Ii ty. To provide a m::>reaccurate rreasureofwhether local 
economic problems are severe enough to wmant relief 
from EPA rr-andates, the fol lONi ng rreasures are sug;iested: 

• The current and long-term averag:l unemployrr-ent rate 
in your comnunity oompared to the long-term national 
averag:l. Betvveen 1991 and 2011, the national unemploy­
ment rate averag:ld 5.8%. Use of the long-term averag:l level 
of unemployrr-ent as a benchrr-ark anchors the national 
~nemployrr-ent rate as a oomparison rreasure. For example, 
in 2010 a comnunitywith an unemployrr-ent rate of 10.1% 
V\OOld be classified as having only a mid-range unem­
ployrr-ent problem simply because it was within 1%of the 
national averag:lof9.1% in that year. 

• Long-term unemployrr-ent oompared to national long­
term unemployrr-ent. The annual averag:l unemployrr-ent 
rate does not reflect trends in long-term unemployrr-ent 
(defined as the share of the labor force continuously un­
employed for one half year or m::>re). Use of the long-term 
unemployrr-ent rate provides an additional rreasure of 
economic distress within a comnunity. 

In addition to broadening the range of labor rr-arket 
indicators, other rreasuresof local economic distress 
such as foreclosure rates and annual migration/popul~tion 
data, can provide insight into the financial capabi Ii ty of a 
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comnunityor utility to fund rr-andated prcgrams. In rr-any 
comnunities, high foreclosure rates have had a significant 
impact on the financial condition of local governments, and 
their ability to finance capital improverrents. In addition, 
chronic joblessness leads\l\Orking-ag:l residents to migrate 
to areas where they have a better chance of finding a job. 
This kind of migration does not shON up in unemployrr-ent 
rates, but it can perrr-anently affect a comnun ity's abi I ity 
to support investments in water and waste..vater 5>-5tems. 

The deterioratioo of local ~rmmt 
financiatapabi I ities 
To take into aa::ount the erosion of local government 
finances, a rreasure of local government revenue grONth 
or decline can be included in EPA's FCI rr-atrix, with an 
atsol ute decline in real revenues over some period taken 
as a sign of Vveakened financial capacity. Re\enue grONth 
or decline should be rreasured over a long enough period 
of time to ascertain a trend (e.g., the last 3 to 5years). This 
i nforrr-ation should be available from y0ur local govern­
ment'sannual fi nanciareports. 

lg,oring other la,g-tenn liabilities 
EPA's methodolcgy for assessing municipalities' financ-
ing capacity takes into account their forrr-al debt burden 
(rreasured by the ratio of net debt to underlying property 
values). But it does not consider a burden that for agrONing 
number of municipalities is greater than the burden offor­
rr-al debt-unfunded pension I iabi I ities and other comnit -
ments to retirees, as Vvel I as other long-term contractual 
comnitments. The value of unfunded long-term liabilities 
over time should be included as a supplemental rreasureof 
utility financial capability (e.g., in oomparison toavailable 
resources for meeting these comnitments). 
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Workbook 2: Acas;illJ American Camunity Survey Data at the 
Camunity, Natiooal, and Census-Tract Levels 
Th is V\Orkbook oontai ns i nforrration to aid users in accessing s::>cioeconomic data from the U.S. Census Bureau AITerican 
OnrnunitySur.ey (ACS) at the city/conmunity, national, and censL&tract levels. Thedocurr-ent oontains the follONing 
sections: 

1. PCS: Provides an overviav of the ACS and the ACS data you wi 11 need to oonduct your affordabi I ity ~nt. 

2. Accessirg city/ccmn.Jnity- and natia,al-lewl statistics: Provides step-by-step instructions for accessing data from 
thePCSat thecity/conmunityand national levels. 

3. Accessirg and mappirg data at the c:en&&tract lewl: Provides guidance for dONnloadi ng and rrappi ng data from 
the PCS at the censL&tract level. 

4. ACS source tables: Pro.tides the specific ACS source tables for the data you wi 11 need to obtain through ACS to oonduct 
your affordability ~nt. 

1. American Camunity Survey 
The U.S. Census Bureau ACS serves as the prirrary source of data used to develop the affordabi I ity measures 
recomrr-ended throughout this guidance. ACS data sets can be used to access s::>cioeconomic data that wi 11 al ION you to 
better examine indicators of eoonomic need within your conmunity, including: 

• lnoorr-e levels and inoorr-e distribution for different types of households 

• Poverty rates 

• Unemployrr-ent rates 

• 1--buseholds receiving public assistance and/or food stamps 

• Sorr-e i nforrration on housing costs and housing burden 

PCS data are also used in this Assess, rent Tool to develop specific affordability rr-etrics, such as comparing averag:l 
household \l\fater and \l\fa5te.M3ter bi I ls to the rr-ed ian household i noorr-e (MHI ) for each i noorr-e quintile, and examining 
the U.S. Environrr-ental Protection Agancy's residential indicator at the census-tract level to identify potentially 
vulnerablecommunities. 

The ACS is a household sur.ey conducted by the U.S. Census Bureau with a current annual sample size of approxirrately 
3.5 mi 11 ion households. The ACS replaced sample (long-form) data from the Census and is nON the only source of data on 
i noorr-e, poverty status, education, employrr-ent, and m:st housing characteristics. ACS estirrates are released in three 
\l\fa'yS: annually (for gecgraphic areas with populations of 65,cx::x) or more); as a three-year averag:l (for gecgraphic areas 
with populationsof 20,cx:x)or more); and asa five-year averag:l (for all gecgraphies, dONn to the Census Block Group level). 
The ACS is oonsidered the m:st reliable source of detailed s::>cioeconomic data currently available, and is the only source 
of data available for srral I gecgraph ies. 

PCS data are available on the Census Bureau's American FactFinder V\ebsite, which can be found at 
http://factfinder2.census.gov. One-year est irrates are typically released for the previous year every S:lptember; 
three-year estirrates in O:tober; and five-year estirrates in December. 

Throughout th is V\Orkbook, V\e reoomrr-end using the ACS to ool lect s::>cioeconomic data at the city or service area 
level ( i.e., using single-year or three-year averag:l ACS estirrates ), as \/\el I as at srral ler gecgraphic scales ( e.g., at the 
census-tract level using five-year averag:l ACS estirrates). AnalySES of these data on a srral ler scale ( such as at the 
census-tract or neighborhood level) can help to identify vulnerable populations and assess potential envi ronrr-ental 
justice ooncerns. 
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The follONingsections provide additional information and step-by-step instructions for accessing, reporting, and rr-ap­
ping both one-year and fire-year averageACSestirr-ates. This includes guidance on navigating the American FactFinder 
V\etsite, specift source tables for socioeconanic data, and hON to select the correct gecgraph ic area ( e.g., place within a 
state, county, rr-etropol itan service area) for y0ur service area. 

2. Accessi~ City/Camunity- and Natiooal-level Data 
1. AC02SS the American FactFi nder V\etsite: http://factfi1der2.census.gov/. 

2. Click the "~rch" tab located on the upper left-hand side of the page, and ensure that the ''Your S:llections" box is 
empty. If there are selections inside the box, click "X'' to remcwe them. 

3. S:llect gecgraphic area. 

• a, the left-hand side of the page, select "Gecgraphies." 

• A pop-up box wi 11 appear that al IONS you to select your desired "gecgraph ic type" ( e.g., United States, State, <:ounty, 
Place within a State, etc.). The gecgraph ic type selected wi 11 depend on the coverage area of your uti I ity. For example, 
if y0ur uti I ity's service area roughly fol IONS county boundaries, y0u wi 11 want to select "C:OUnty'' as the gecgraphic 
type. Thegecgraphic type "Place within State" captures m::st cities, while "rvletroStatistical Area/Micro Statistical 
Areas" (l\tSA.s) extend bey0nd city boundaries, includingsuburtsand related econanicareas. For more information 
on gecgraphic types, see the Census Bureau's<?ecgraphic Areas Reference Manual (available at http://www.census. 
gov/geo/reference/garm.html). 
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• If you are interested in collecting national-level data, y0u do not need to select "<?ecgraphies"; y0u can nu.re to the 
next step. 

• After selecting the gecgraphic type, you wi 11 be asked to select y0ur specifc gecgraphic area. For example, the fgure 
belONshOJ\S thegecgraphic type of "fv1etr0Statistical Area/Micro Statistical Area." After this is chosen, a list of l\AS<\s 
will appear. 

• O'lce you have selected your gecgraphic area, click "Add to y0ur selections." You can then add additional gecgraphic 
areas of interest from this rrenu. You can also high I ight multiple gecgraphies at once ( e.g., if y0ur service area encom­
pas5ES nnre than one county) by holding dONn the Ori button as y0u left-click on each gecgraphy narre. 

• Wien you are fi ished adding your gecgraphic areas, click "Close" on the upper right-hand side of the 
"S::llect <?ecgraphies" pop-up box. 

4. S::llect relevant socioeconomic data. 

• O'lce you close the "<?ecgraphies" box, search results vvi 11 be displayed. The search results include the tables, fies, or 
docurrents available for the selected gecgraphic areas. 

• There wi 11 Ii kely be a number of 1f1ES available. To narrON dONn your options, you can enter the specifcACS table 
number or topic in which you are interested in the "NarrON your search" box located abo.re the I ist of available tables. 
Relevant fies will appear, including options for different datasets (e.g., single-year or multi-year averageestirrates). 
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• Alternatively, y0u can click on the 'Topics" box on the left-hand side of the pag:l to narrON your search. A pop-up box 
wi 11 appear that wi 11 al ION you to select a specific data set ( e.g., one-year averag:l estimates from current or previous 
years, three-year averag:l estimates) or narrON dONn the field of tables available: 

To select aspecifidatasetwithin the "Topics" dialcg box, click on the"+" sign next to "Dataset." This will al ION 
you to select thespeciftdataset(s) from which y0uwish to collect data. Thedataset(s) you select will appear in 
the ''Your S:llections" box on the upper left-hand side of the screen. 

You can also narrON dONn the eld of tables based on broad categories ( e.g., "People and 1--busi ng") using the 
"Topics" dialcg box. For example, if data on MHI \/\ere needed, click on "People," "I ncare & Earnings," then 
"lncare/Earnings (Households)." The selected dataset(s)will appear in the ''YourS:llections" box on the upper 
left-hand side of the screen. 

After you make your selections, click on the "X" located on the upper right-hand side of the "Topics" dialcg box. 
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• After narrONing your search using either of these methods, the relevant tables, fies, and documents wi 11 be displayed. 
Click on the title of the table, fie, or document of interest tovieN it. You can also click on the boxadjac.ent to the fie 
and then click on 'Viet./' or "DoNnload." The selected table wi 11 appear, as shOM1 here. 

• You can vieN the statistics included in the selected table, modify the table, print the table, or dOM1load the data using 
the buttons abo.re the table. 
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3. Accessi'lJ and Mappi'lJ Data fran the ACS at the Cera&tract Level 
The process for accessing PCS data at the census-tract level is similar to the process out Ii ned aboJe for oorrrnun ity- and 
national-level data. 1-b.i\ever, there are a feN differences in the vvay you wi 11 vvant to select y0ur gecgraph ic area and 
dONn load the data. The fol lONi ng pro.tides an example of this procedure for Buffalo, NeN York. 

1. ~lect gecgraphic area. 

• O'lce y0u are at the FactFi nder Vvel:si te, select the "<?ecgraph ies" tab on the left-hand side. 

• Within the "<?ecgraphies" dialcg box, select the "Name" tab on the upper left-hand side. 

• In the "Nane" tab, under "<?ecgraphy Filter Q:)tions," select "C-ensus Tract." 

• Type the city narr-e in thegecgraphy narr-e box (e.g., Buffalo, NY) and click "00." 
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• A list of optionsvvill appear for census tracts within your specifed area. Re.tiavthe results and click the appropriate 
narr-ewhere the "<?ecgraphyType" is listed as "C-ensus Tract" (do not select anyvvith the type "C-ensus tract within 
... "). For example, with the Buffalo, NY example, you may VI/ant to chocse al I census tracts fully/partial lywithi n Buf­
falo, NY Urbanized Area, or these that are located ful lywithi n Buffalo, NY Urbanized Area. 

• Yourselectionwill appear in the ''YourS:llections" box on the main page. You can nONclick the "Clcse" ("X'') tab to 
exit the "<?ecgraphies" dialcg box. 

2. S:llect relevant socioeconomic data. 

• Next, you will VI/ant to narrONyoursearch results and click on the table in which y0u are interested, as described 
abo.re for conmunity-/national-level data. 
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• 01ceyouselect the table in which you are interested, itvvill be presented in "TableViav'' mode. BeforedoNnloading 
the data, you can verify visually that the g:l(graphic area selected oovers the correct region. To do th is, click on 
"Create a f\/lap," then select a value in the table to create your map. 

3. If the area selected is not correct, you can doNnload census-tract data by county, as fol lOJ\S: 

• G::> back to the main pcge. 

• S:llect g:l(graphic region using "C.ounties" (instead of selecting by "Name"). 

• Click the red to rerrnve the pre.tiously selected g:l(graphy. 

• a, the "List" tab under "<?ecgraphic Type," select "Census Tract." 
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• S:llect "Al I <:ensus Tracts with in ... " for the selected state and county. 

• Click ''Add to Your S:llections" and clcse the "<?ecgraph ies" wi nc:ION. Create a rr-ap as before and confim that the 
g:l(graphicarea is correct. 

4. DoNnload the data. 

• 01ceyou have the correct data fe, c:IONnload it by clicking "DoNnload" on the "TableVieN'' pag:landselecting thec:sv 
fie forrr-at (which can be opened using Excel). Thiswill c:IONnload a series of files, including a c:sv fie that contains the 
actual data and a c:sv "ll"etadata" fie that explains the column headers for the data. The fgure be ION provides a snap­
shot of hON data in the C:N fie are presented. 

Wien V\Orkingwith census-tract data, it is important to evaluate the rr-argin of error (rvt:E) as50Ciated with the data esti­
rr-ates. rvt:Eestirr-atesare typically located in the column iml1"ediately to the right of the data estirr-ate. If the rvt:E for a 
specift census tract is very large, you wi 11 vvant to exclude that census tract from y0ur analy.:;is. <:ensus tracts with large 
rvt:Es typically have very feN people in them ( e.g., areas with airports, parks, etc.) and are not representative of an actual 
population/area. V\brkbcoks 3 and 4 describe the ll"ethodology for identifying these census tracts and excluding specific 
tracts. 

If y0u plan to display the data in a g:l(graph ic i nforrr-ation sy.:;tem program, census tract shapefi les are avai I able at http:// 
www.census.gov/cgi-bi n/geo/shapefies2010/rr-ai n. 

A short video tutorial is available on the <:ensus Vvebsite: http://factfinder2.census.gov/help/en/vi rtual_ tour .htm. 
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4. ACSSource Tables 
Table 1 pro.tides the specific source table numbers and titles for the data y0u wi 11 need to conduct y0ur affordabi I ity 
assessrrent. These tables can be acces:ed using single-year, three-year avercge, and five-year avercge PCS estimates, as 
\/\el I as data sets from previous years. Much of these data can also be found in PCS Summary files: S:llected Social Charac -
teristics (DP02) and/or S:llected Economic Characteristics (DP03). 

Table 1. Location of rel9'ant statistics 

MHI B10013 

MHI, ONner-occupied and renter-occu- 825119 
pied households 

MHI, elderly households B1ro:19 

Median Household Income in the 
Past 12 rTOnths (in inflation-adjusted 
dol 

Median Household Income in the 
Past 12 Months (in inflation-adjusted 
dollars} byTenure 

Median Household Income in the 
Past 12 Months (in inflation-adjusted 
dollars) by kJa of Householder 

"""""""""-'"" __ ,,_,, __ ,,,_,,,,,,,,,,,, __ ,,,,,,_,, __ , ___ ,,,_,,,,,,,,,,,,,,,_,_,, __ """"'"'"""""'"'"-"'"""""-'"""""-""-'""'""""'"'""-"----"""""'"-"'"'"-"""-"" ___ ,_,, __ ,,,,,,,,,,,,,,,, __ """"''"""'-, 
distribution (16 incomecate- B1ro:)1 

Income distribution, elderly house- B19'.E7 
holds (16 income categories) 

lncomedistribution, renter-andOM1- 825118 
er-occupied households (6 categories) 

rty rates (all residents, children, 
elderly) 

Public assistance income and/or food B19l58 
sta-rµs 

Housing burden 825103 

Household Income in the Past 12 
Months (in inflation-adjusted dollars) 

Household Income in the Past 12 
Months (in inflation-adjusted dollars) 
by kJa of Householder 

Household Income in the Past 12 
Months (in inflation-adjusted dollars) 
by Tenure 

usehold lncomeQuintileUpper 
· its 

ublicAssistance Income in the 
2 Months for Households 

Public Assistance Income or Food 
stamp; in the Past 12 Months for 
Households 

Tenure by Housing 0:sts as a Percent­
cge of Household Income in the Past 
12Months 

© OJpyright al13 Lfil\il, /:WNA, & \/1.EF 9 
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Workbook 1: EPA Guidance for Estimating the RI 

This workbook provides EPA guidance for estimating the Residential Indicator (RI), as follows: 

Spreadsheet 1: Provides electronic version of EPA Guidance for determining cost per household (CPH) 

so that formulas are automatically calculated 

Spreadsheet 2: Provides formula and guidance for deflating future costs to current year using the 

Consumer Price Index (CPI) and calculating annualized debt service costs 

Spreadsheet 3: Provides electronic version of EPA Guidance for calculating the RI so that formulas are auto 

Within each spreadsheet, values that need to be update/input by the user are highlighted 

Values that are automatically calculated are highlighted in grey 
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1. Cost per Household (Worksheet 1 from 1997 EPA Guidance} 

Current Wastewater Treatment 
(WWT) Costs 

Annual O&M Expenses (Excluding 
Depeciation) 

Annual Debt Service (Principal and 
Interest) 

*Subtotal* 

(Line 100 + Line 101) 

Projected WWT and Combined 
Sewer Overflows (CSO) Costs 
(Current Dollars) 

Estimated Annual O&M Expenses 
(Excluding Depreciation) 

Annual Debt Service (Principal and 
Interest) 

*Subtotal* 

(Line 103 + Line 104) 

Total Current and Projected WWT 
and CSO Costs 
(Line 102 + Line 105) 

Residential Share of Total WWT and 
CSO Costs 

Total Number of Households in 
Service Area 

Cost Per Household 
(Line 107 /Line 108) 

0 

0 

0 

#DIV/0! 

Line Number 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 
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2. CPI Adjustment 

L-1 I• -.I.._. ..... , ..... ._..,,"-'.._. -.l._._..._.._.-.1 ._,,._..._ I""'' '-'j'-"-''-'-- ._..1111 ......... 1 VV VV I/ _ _,.._. "-''-'-.l'--.1 -.111'-''-"'1- ...,,.._. ......... j ..... -.1'-'-"""' '-'-'"-'""''I '-11'- -'-'11._..I -.I 

using the average annual CPI inflation rate for the past five years. The average inflation rate is 

used to calculate an adjustment factor which is multiplied by future costs to obtain the present 

(year) value. 

CPI inflation rate, 2007-2012 

2007 207.342 

2008 215.303 

2009 214.537 

2010 218.056 

2011 224.939 

2012 (June) 229.478 

1. Determine average change in CPI for last 5 years: 

Recent 5-year average CPI 2.06% 

2. Calculate adjustment factor: 

Number of years until debt 

service costs begin 

Adjustment factor 

3. Multiply adjustment factor 

Future costs 

Present value (i.e., deflated) 
costs 

For more information on CPI: 

For most recent CPI indicies: 

1.000 

$-

Annualized Debt Service Costs 

3.84% 

-0.36% 

1.64% 

3.16% 

2.02% 

EPA provides guidance for determinig annualized debt service costs based on an annulization 

factor that reflects the local borrowing interest rate and borrowing term. This factor can be 

obtained on page 56 of the 1997 Guidance. It can also be calculated as follows: 

Interest rate 

Borrowing period 

Annualization Factor #DIV/0! 

ears 
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·ent dollars using the average annual CPI inflation rate 
or which is multiplied by future costs to obtain the 

ation factor that reflects the local borrowing interest 
It can also be calculated as follows: 
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3. Residential Indicator (Worksheet 2 from 1997 Guidance} 

Median Household Income (MHI) 
Census Year MHI 

MHI Adjustment Factor 

Adjusted MHI (Line 201 x Line 202) 

Annual WWT and CSO Control CPH 

Residential Indicator 

Annual Wastewater and CSO Control 
Costs per Household as a percent of 

$51,008.94 

#DIV/0! 

Adjusted MHI #DIV/0! 

Line 204/Line 203 x 100 

201 

202 

203 

204 

205 

Note: The MHI calculatio 
written in the Guidance, 
Census no longer reporti 
most recent year income 
American Community Su 
used in this calculation. J 

applied to inflate the pre 
the current year. The M~ 
shown is from 2011 to JL 
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1n is shown as it is 
however, the Decennial 
; income statistics. The 
i from the U.S. Census 
rvey (ACS) should be 
'\ CPI adjustment can be 
ivious year's data to the 
~I adjustment factor 
me 2012. 
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Workbook 3: Socioeconomic Indicators 

water and wastewater rates. These indicators are discussed in detail in chapter 6 of the main 

guidance. Specifically, the following spreadsheets include information and templates for the 

following: 

Socioeconomic Indicator 
Spreadsheet 1: MHI, city/community-wide and by Census tract 

Spreadsheet 2: MHI by household type 

Spreadsheet 3:City/community-wide MHI, 2005 - 2011 

Spreadsheet 4: Upper limits of household income quintiles 

Spreadsheet 5: Income distribution, city/community-wide, 16 income categories 

Spreadsheet 6: Income distribution, elderly households, 16 income categories 

Spreadsheet 7: Income distribution, renter- and owner-occupied households, 6 income categories 

Spreadsheet 8: Percent of residents living in poverty, city/community-wide and by Census tract 

Spreadsheet 9: Housing burden 

community. Throughout the following spreadsheets, data that you need to enter (i.e., inputs to your 

analyses), are highlighted in blue. Formulas and metrics that are automatically calculated are 
highlighted in grey. 

Utility inputs 

Formulas 

The data presented here can be downloaded from the American Community Survey (ACS) via 

American Fact Finder. Data can be downloaded from Fact Finder and relevant data points 

(columns/rows) can be copied and pasted into this workbook. Workbook 2 provides more detailed 

At the Census-tract level, data can be downloaded directly into comma delimited files (opened using 

Excel) and relevant rows can be copied/pasted into this workbook. The full comma-delimited file can 

also serve as an input into mapping data using GIS software (or data can be directly downloaded using 

The data presented here also serves as inputs into many of the affordability metrics presented in Workbook 4. 
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1. MHI, Citywide (service area} and by Census tract 

B19013: Median Household Income in the Past 12 Months 

ACS Source Table (in Inflation-adjusted dollars) 

Example City: Philadelphia 

Philadelphia 

NOTE: Census tract data is downloaded from ACS into comma-delimited files (which are opened using 

Excel). It is easiset to first transpose the column and rows in the downloaded files and then paste 
relevant columns into this spreadsheet. 

400000US42101000200 37,483 13,839 
400000US42101000300 73,556 11,449 
400000US42101000401 26,547 6,585 
400000US42101000402 42101000402 Census Tract 4.0; 43,838 10,204 
400000US42101000500 42101000500 Census Tract 5, P 47,039 8,532 
400000US42101000600 42101000600 Census Tract 6, P 56,250 19,779 
400000US42101000700 42101000700 ensus Tract 7, P 36,614 11,856 
400000US42101000801 42101000801 ensus Tract 8.0J 64,286 30,077 
400000US42101000803 42101000803 Census Tract 8.0: 76,641 30,479 
400000US42101000804 42101000804 Census Tract 8.0L 70,762 18,028 
400000US42101000901 42101000901 Census Tract 9.0J 36,181 16,525 
400000US42101000902 42101000902 Census Tract 9.0; 21,250 17,877 
400000US42101001001 42101001001 ensus Tract 10.( 112,679 37,901 
400000US42101001002 42101001002 Census Tract 10.C 91,319 24,494 
400000US42101001101 42101001101 Census Tract 11.( 50,199 14,200 
400000US42101001102 42101001102 Census Tract 11.C 66,226 19,504 
400000US42101001201 42101001201 Census Tract 12.( 101,081 23,122 
400000US42101001202 42101001202 Census Tract 12.( 60,873 11,170 
400000US42101001300 42101001300 Census Tract 13, 58,341 7,162 
400000US42101001400 42101001400 ensus Tract 14, 53,894 23,268 
400000US42101001500 42101001500 ensus Tract 15, 75,038 10,173 
400000US42101001600 42101001600 Census Tract 16, 62,425 15,342 
400000US42101001700 42101001700 Census Tract 17, 76,250 13,856 
400000US42101001800 42101001800 Census Tract 18, 70,167 23,153 
400000US42101001900 42101001900 Census Tract 19, 51,232 6,389 
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400000US42101002000 42101002000 Census Tract 20, 17,792 8,325 
400000US42101002100 42101002100 ensus Tract 21, 31,559 2,558 
400000US42101002200 42101002200 ensus Tract 22, 23,173 16,057 
400000US42101002300 42101002300 Census Tract 23, 28,600 10,909 
400000US42101002400 42101002400 ensus Tract 24, 39,216 3,562 
400000US42101002500 42101002500 Census Tract 25, 30,257 6,974 
400000US42101002701 42101002701 Census Tract 27.( 28,435 6,228 
400000US42101002702 42101002702 Census Tract 27.( 60,779 6,540 
400000US42101002801 42101002801 Census Tract 28.( 30,699 5,100 
400000US42101002802 42101002802 ensus Tract 28.( 42,037 4,099 
400000US42101002900 42101002900 Census Tract 29, 43,418 7,304 
400000US42101003001 42101003001 ensus Tract 30.C 35,461 6,538 
400000US42101003002 42101003002 Census Tract 30.( 22,014 4,806 
400000US42101003100 42101003100 Census Tract 31, 21,473 11,294 
400000US42101003200 42101003200 Census Tract 32, 23,159 10,489 
400000US42101003300 42101003300 Census Tract 33, 25,262 4,179 
400000US42101003600 42101003600 ensus Tract 36, 18,576 2,622 
400000US42101003701 42101003701 Census Tract 37.( 33,036 6,494 
400000US42101003702 42101003702 ensus Tract 37 .( 35,236 8,260 
400000US42101003800 42101003800 Census Tract 38, 52,258 10,262 
400000US42101003901 42101003901 ensus Tract 39.( 40,326 7,002 
400000US42101003902 42101003902 ensus Tract 39.C 55,078 6,758 
400000US42101004001 42101004001 Census Tract 40.( 34,986 6,967 
400000US42101004002 42101004002 Census Tract 40.C 42,520 8,306 
400000US42101004101 42101004101 ensus Tract 41.( 22,330 3,166 
400000US42101004102 42101004102 Census Tract 41.( 35,178 4,166 
400000US42101004201 42101004201 Census Tract 42.( 43,477 10,509 
400000US42101004202 42101004202 ensus Tract 42.C 37,476 11,617 
400000US42101005000 10100500000% Census Tract 50, ** 
400000US42101005400 42101005400 Census Tract 54, 52,016 9,023 
400000US42101005500 42101005500 Census Tract 55, 53,917 8,822 
400000US42101005600 42101005600 Census Tract 56, 34,879 37,365 
400000US42101006000 42101006000 Census Tract 60, 42,736 6,491 
400000US42101006100 42101006100 Census Tract 61, 42,039 15,006 
400000US42101006200 42101006200 ensus Tract 62, 32,422 5,401 
400000US42101006300 42101006300 Census Tract 63, 20,788 7,813 
400000US42101006400 42101006400 Census Tract 64, 30,985 7,069 
400000US42101006500 42101006500 Census Tract 65, 25,659 6,893 
400000US42101006600 42101006600 Census Tract 66, 26,067 2,273 
400000US42101006700 42101006700 Census Tract 67, 24,519 5,542 
400000US42101006900 42101006900 Census Tract 69, 16,719 8,329 
400000US42101007000 42101007000 ensus Tract 70, 30,721 4,969 
400000US42101007101 42101007101 ensus Tract 71.( 33,438 13,854 
400000US42101007102 42101007102 ensus Tract 71.C 25,320 3,528 
400000US42101007200 42101007200 Census Tract 72, 29,288 5,759 

0016103



400000US42101007300 42101007300 Census Tract 73, 30,558 9,109 
400000US42101007400 42101007400 ensus Tract 74, 25,433 8,522 
400000US42101007700 42101007700 Census Tract 77, 24,357 8,784 
400000US42101007800 42101007800 Census Tract 78, 38,038 9,792 
400000US42101007900 42101007900 Census Tract 79, 41,742 5,404 
400000US42101008000 42101008000 ensus Tract 80, 32,830 14,326 
400000US42101008101 42101008101 ensus Tract 81.C 29,972 25,707 
400000US42101008102 42101008102 Census Tract 81.( 31,266 3,675 
400000US42101008200 42101008200 ensus Tract 82, 40,127 8,297 
400000US42101008301 42101008301 ensus Tract 83.( 25,867 5,360 
400000US42101008302 42101008302 Census Tract 83.C 24,583 6,262 
400000US42101008400 42101008400 Census Tract 84, 26,399 4,416 
400000US42101008500 42101008500 ensus Tract 85, 29,839 7,510 
400000US42101008601 42101008601 Census Tract 86.( 45,910 8,852 
400000US42101008602 42101008602 ensus Tract 86.( 29,766 6,956 
400000US42101008701 42101008701 Census Tract 87.( 38,444 14,531 
400000US42101008702 42101008702 Census Tract 87.( 30,493 5,885 
400000US42101008801 42101008801 Census Tract 88.( 15,518 5,258 
400000US42101008802 42101008802 Census Tract 88.( 12,892 3,829 
400000US42101009000 42101009000 Census Tract 90, 21,912 4,028 
400000US42101009100 42101009100 Census Tract 91, 14,693 3,121 
400000US42101009200 42101009200 Census Tract 92, 23,365 11,027 
400000US42101009300 42101009300 Census Tract 93, 22,326 8,671 
400000US42101009400 42101009400 Census Tract 94, 19,801 2,734 
400000US42101009500 42101009500 ensus Tract 95, 16,786 2,710 
400000US42101009600 42101009600 Census Tract 96, 26,940 5,434 
400000US42101009801 42101009801 ensus Tract 98.( 37,667 15,555 
400000US42101009802 42101009802 Census Tract 98.( 48,404 7,436 
400000US42101010000 42101010000 Census Tract 100 40,536 5,842 
400000US42101010100 42101010100 Census Tract 101 22,813 11,498 
400000US42101010200 42101010200 Census Tract 102 18,669 5,274 
400000US42101010300 42101010300 Census Tract 103 23,659 4,713 
400000US42101010400 42101010400 Census Tract 104 33,333 13,144 
400000US42101010500 42101010500 Census Tract 105 18,291 4,065 
400000US42101010600 42101010600 Census Tract 106 24,375 18,375 
400000US42101010700 42101010700 Census Tract 107 18,727 4,501 
400000US42101010800 42101010800 Census Tract 108 18,503 3,914 
400000US42101010900 42101010900 ensus Tract 109 18,788 5,378 
400000US42101011000 42101011000 Census Tract 110 24,663 2,988 
400000US42101011100 42101011100 ensus Tract 111 18,835 5,415 
400000US42101011200 42101011200 ensus Tract 112 24,548 5,293 
400000US42101011300 42101011300 Census Tract 113 37,996 4,592 
400000US42101011400 42101011400 Census Tract 114 29,292 9,115 
400000US42101011500 42101011500 ensus Tract 115 49,734 7,267 
400000US42101011700 42101011700 Census Tract 117 62,011 46,285 
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400000US42101011800 42101011800 ensus Tract 118 44,638 8,543 
400000US42101011900 42101011900 Census Tract 119 35,404 3,494 
400000US42101012000 42101012000 Census Tract 120 33,194 16,224 
400000US42101012100 42101012100 ensus Tract 121 34,912 4,536 
400000US42101012201 42101012201 Census Tract 122 16,351 4,955 
400000US42101012203 42101012203 ensus Tract 122 21,686 7,286 
400000US42101012204 42101012204 ensus Tract 122 43,187 7,810 
400000US42101012500 42101012500 Census Tract 125 52,193 7,561 
400000US42101013100 42101013100 Census Tract 131 24,514 10,250 
400000US42101013200 42101013200 ensus Tract 132 17,344 4,821 
400000US42101013300 42101013300 Census Tract 133 42,733 8,378 
400000US42101013401 42101013401 ensus Tract 134 62,371 17,598 
400000US42101013402 42101013402 Census Tract 134 77,438 7,703 
400000US42101013500 42101013500 ensus Tract 135 48,923 8,239 
400000US42101013601 42101013601 Census Tract 136 94,583 20,825 
400000US42101013602 42101013602 ensus Tract 136 73,571 19,713 
400000US42101013700 42101013700 Census Tract 137 20,431 9,291 
400000US42101013800 42101013800 Census Tract 138 23,177 5,251 
400000US42101013900 42101013900 ensus Tract 139 14,985 6,491 
400000US42101014000 42101014000 Census Tract 140 19,688 9,394 
400000US42101014100 42101014100 Census Tract 141 14,491 5,788 
400000US42101014200 42101014200 Census Tract 142 67,242 6,989 
400000US42101014300 42101014300 ensus Tract 143 62,455 12,241 
400000US42101014400 42101014400 ensus Tract 144 28,190 15,942 
400000US42101014500 42101014500 Census Tract 145 13,807 4,174 
400000US42101014600 42101014600 Census Tract 146 22,411 9,475 
400000US42101014700 42101014700 ensus Tract 147 11,658 5,756 
400000US42101014800 42101014800 Census Tract 148 17,634 11,312 
400000US42101014900 42101014900 Census Tract 149 16,528 8,038 
400000US42101015101 42101015101 ensus Tract 151 18,839 16,856 
400000US42101015102 42101015102 Census Tract 151 12,170 5,503 
400000US42101015200 42101015200 Census Tract 152 13,265 3,267 
400000US42101015300 42101015300 ensus Tract 153 13,843 6,375 
400000US42101015600 42101015600 Census Tract 156 16,902 15,175 
400000US42101015700 42101015700 Census Tract 157 27,043 11,459 
400000US42101015800 42101015800 Census Tract 158 47,326 8,517 
400000US42101016000 42101016000 ensus Tract 160 43,886 11,233 
400000US42101016100 42101016100 Census Tract 161 26,524 4,020 
400000US42101016200 42101016200 Census Tract 162 16,016 9,902 
400000US42101016300 42101016300 Census Tract 163 14,042 3,370 
400000US42101016400 42101016400 Census Tract 164 13,500 4,145 
400000US42101016500 42101016500 ensus Tract 165 14,127 5,245 
400000US42101016600 42101016600 Census Tract 166 22,713 13,303 
400000US42101016701 42101016701 Census Tract 167 20,617 5,010 
400000US42101016702 42101016702 Census Tract 167 17,994 5,845 
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400000US42101016800 42101016800 ensus Tract 168 31,621 4,852 
400000US42101016901 42101016901 ensus Tract 169 21,711 3,542 
400000US42101016902 42101016902 ensus Tract 169 20,909 5,208 
400000US42101017000 42101017000 Census Tract 170 22,410 9,535 
400000US42101017100 42101017100 Census Tract 171 18,800 8,415 
400000US42101017201 42101017201 Census Tract 172 19,531 6,921 
400000US42101017202 42101017202 Census Tract 172 19,161 3,173 
400000US42101017300 42101017300 Census Tract 173 18,090 3,060 
400000US42101017400 42101017400 Census Tract 174 20,868 6,860 
400000US42101017500 42101017500 ensus Tract 175 14,972 3,865 
400000US42101017601 42101017601 Census Tract 176 11,122 1,806 
400000US42101017602 42101017602 Census Tract 176 18,741 1,900 
400000US42101017701 42101017701 ensus Tract 177 21,393 10,320 
400000US42101017702 42101017702 Census Tract 177 16,356 3,804 
400000US42101017800 42101017800 ensus Tract 178 20,093 3,734 
400000US42101017900 42101017900 Census Tract 179 26,652 11,370 
400000US42101018001 42101018001 Census Tract 180 36,121 4,157 
400000US42101018002 42101018002 ensus Tract 180 34,124 4,698 
400000US42101018300 42101018300 Census Tract 183 41,338 4,279 
400000US42101018400 42101018400 Census Tract 184 43,036 9,829 
400000US42101018800 42101018800 Census Tract 188 21,672 8,608 
400000US42101019000 42101019000 Census Tract 190 30,488 5,302 
400000US42101019100 42101019100 Census Tract 191 28,365 6,710 
400000US42101019200 42101019200 Census Tract 192 21,090 8,121 
400000US42101019501 42101019501 ensus Tract 195 14,074 2,674 
400000US42101019502 42101019502 ensus Tract 195 16,402 6,352 
400000US42101019700 42101019700 ensus Tract 197 22,107 5,942 
400000US42101019800 42101019800 Census Tract 198 22,997 2,318 
400000US42101019900 42101019900 Census Tract 199 18,557 2,600 
400000US42101020000 42101020000 Census Tract 200 31,620 11,473 
400000US42101020101 42101020101 Census Tract 201 26,144 8,008 
400000US42101020102 42101020102 ensus Tract 201 31,425 2,617 
400000US42101020200 42101020200 Census Tract 202 21,521 3,565 
400000US42101020300 42101020300 Census Tract 203 26,773 4,999 
400000US42101020400 42101020400 Census Tract 204 31,294 3,924 
400000US42101020500 42101020500 Census Tract 205 20,693 5,656 
400000US42101020600 42101020600 Census Tract 206 45,192 23,052 
400000US42101020700 42101020700 Census Tract 207 74,076 6,708 
400000US42101020800 42101020800 Census Tract 208 37,069 6,351 
400000US42101020900 42101020900 Census Tract 209 63,090 25,416 
400000US42101021000 42101021000 ensus Tract 210 60,063 14,047 
400000US42101021100 42101021100 ensus Tract 211 61,318 5,505 
400000US42101021200 42101021200 Census Tract 212 61,181 9,976 
400000US42101021300 42101021300 Census Tract 213 56,949 4,486 
400000US42101021400 42101021400 Census Tract 214 57,010 5,498 
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400000US42101021500 42101021500 Census Tract 215 60,263 8,393 
400000US42101021600 42101021600 Census Tract 216 38,472 15,316 
400000US42101021700 42101021700 ensus Tract 217 66,463 6,915 
400000US42101021800 42101021800 Census Tract 218 52,857 7,132 
400000US42101021900 42101021900 Census Tract 219 77,612 15,312 
400000US42101022000 42101022000 Census Tract 220 105,260 37,797 
400000US42101023100 42101023100 Census Tract 231 106,638 33,989 
400000US42101023500 42101023500 Census Tract 235 74,881 16,290 
400000US42101023600 42101023600 Census Tract 236 74,810 24,953 
400000US42101023700 42101023700 Census Tract 237 40,256 8,997 
400000US42101023800 42101023800 ensus Tract 238 34,744 5,710 
400000US42101023900 42101023900 Census Tract 239 29,314 6,563 
400000US42101024000 42101024000 Census Tract 240 33,417 9,856 
400000US42101024100 42101024100 Census Tract 241 11,230 3,044 
400000US42101024200 42101024200 ensus Tract 242 25,449 6,450 
400000US42101024300 42101024300 Census Tract 243 34,671 5,260 
400000US42101024400 42101024400 Census Tract 244 33,878 8,991 
400000US42101024500 42101024500 Census Tract 245 26,356 7,530 
400000US42101024600 42101024600 Census Tract 246 18,881 4,109 
400000US42101024700 42101024700 Census Tract 247 25,047 5,947 
400000US42101024800 42101024800 Census Tract 248 36,433 10,256 
400000US42101024900 42101024900 ensus Tract 249 36,667 13,832 
400000US42101025200 42101025200 Census Tract 252 35,021 7,266 
400000US42101025300 42101025300 Census Tract 253 29,146 8,869 
400000US42101025400 42101025400 ensus Tract 254 54,250 6,621 
400000US42101025500 42101025500 ensus Tract 255 62,118 20,099 
400000US42101025600 42101025600 Census Tract 256 66,116 7,260 
400000US42101025700 42101025700 Census Tract 257 66,774 8,973 
400000US42101025800 42101025800 Census Tract 258 52,900 16,501 
400000US42101025900 42101025900 Census Tract 259 40,633 9,465 
400000US42101026000 42101026000 Census Tract 260 49,861 13,091 
400000US42101026100 42101026100 Census Tract 261 57,977 7,210 
400000US42101026200 42101026200 Census Tract 262 45,242 6,019 
400000US42101026301 42101026301 Census Tract 263 46,953 7,482 
400000US42101026302 42101026302 Census Tract 263 42,513 6,421 
400000US42101026400 42101026400 Census Tract 264 42,917 9,227 
400000US42101026500 42101026500 Census Tract 265 45,906 5,642 
400000US42101026600 42101026600 Census Tract 266 42,785 6,878 
400000US42101026700 42101026700 Census Tract 267 37,941 6,845 
400000US42101026800 42101026800 Census Tract 268 33,513 6,823 
400000US42101026900 42101026900 Census Tract 269 46,786 24,096 
400000US42101027000 42101027000 ensus Tract 270 51,328 16,042 
400000US42101027100 42101027100 Census Tract 271 44,750 9,932 
400000US42101027200 42101027200 Census Tract 272 48,048 5,936 
400000US42101027300 42101027300 Census Tract 273 43,005 5,999 
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400000US42101027401 42101027401 ensus Tract 274 23,345 4,916 
400000US42101027402 42101027402 Census Tract 274 33,688 3,746 
400000US42101027500 42101027500 Census Tract 275 42,938 11,693 
400000US42101027600 42101027600 ensus Tract 276 28,802 6,795 
400000US42101027700 42101027700 ensus Tract 277 25,690 7,650 
400000US42101027800 42101027800 ensus Tract 278 30,647 6,639 
400000US42101027901 42101027901 Census Tract 279 28,984 6,914 
400000US42101027902 42101027902 Census Tract 279 31,701 6,432 
400000US42101028000 42101028000 Census Tract 280 25,267 4,887 
400000US42101028100 42101028100 ensus Tract 281 32,601 10,182 
400000US42101028200 42101028200 Census Tract 282 34,890 5,621 
400000US42101028300 42101028300 ensus Tract 283 27,396 7,359 
400000US42101028400 42101028400 Census Tract 284 28,362 10,918 
400000US42101028500 42101028500 ensus Tract 285 30,570 16,323 
400000US42101028600 42101028600 ensus Tract 286 31,413 9,232 
400000US42101028700 42101028700 Census Tract 287 16,944 8,747 
400000US42101028800 42101028800 Census Tract 288 25,121 3,646 
400000US42101028901 42101028901 ensus Tract 289 30,150 2,953 
400000US42101028902 42101028902 Census Tract 289 34,379 8,225 
400000US42101029000 42101029000 ensus Tract 290 29,521 5,405 
400000US42101029100 42101029100 ensus Tract 291 24,514 4,530 
400000US42101029200 42101029200 Census Tract 292 31,155 5,383 
400000US42101029300 42101029300 ensus Tract 293 25,227 7,718 
400000US42101029400 42101029400 ensus Tract 294 20,500 7,224 
400000US42101029800 42101029800 Census Tract 298 23,777 6,861 
400000US42101029900 42101029900 ensus Tract 299 24,552 4,578 
400000US42101030000 42101030000 ensus Tract 300 27,772 5,558 
400000US42101030100 42101030100 Census Tract 301 36,021 11,087 
400000US42101030200 42101030200 Census Tract 302 33,601 4,521 
400000US42101030501 42101030501 Census Tract 305 35,815 6,124 
400000US42101030502 42101030502 Census Tract 305 44,318 9,668 
400000US42101030600 42101030600 Census Tract 306 33,737 6,038 
400000US42101030700 42101030700 ensus Tract 307 46,649 9,576 
400000US42101030800 42101030800 ensus Tract 308 55,949 5,430 
400000US42101030900 42101030900 Census Tract 309 38,462 6,682 
400000US42101031000 42101031000 ensus Tract 310 55,016 10,157 
400000US42101031101 42101031101 Census Tract 311 33,537 4,834 
400000US42101031102 42101031102 Census Tract 311 26,990 6,009 
400000US42101031200 42101031200 ensus Tract 312 40,132 15,877 
400000US42101031300 42101031300 ensus Tract 313 31,789 5,586 
400000US42101031401 42101031401 Census Tract 314 47,801 7,248 
400000US42101031402 42101031402 Census Tract 314 43,549 10,496 
400000US42101031501 42101031501 Census Tract 315 53,633 7,647 
400000US42101031502 42101031502 ensus Tract 315 51,321 8,178 
400000US42101031600 42101031600 Census Tract 316 41,788 9,308 
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400000US42101031700 42101031700 Census Tract 317 43,393 12,162 
400000US42101031800 42101031800 ensus Tract 318 38,782 7,136 
400000US42101031900 42101031900 ensus Tract 319 40,536 7,797 
400000US42101032000 42101032000 Census Tract 320 40,969 4,176 
400000US42101032100 42101032100 Census Tract 321 32,933 2,972 
400000US42101032300 42101032300 ensus Tract 323 33,036 7,731 
400000US42101032500 42101032500 ensus Tract 325 35,922 3,965 
400000US42101032600 42101032600 Census Tract 326 36,416 7,040 
400000US42101032900 42101032900 ensus Tract 329 32,717 9,073 
400000US42101033000 42101033000 Census Tract 330 38,062 3,698 
400000US42101033101 42101033101 Census Tract 331 53,350 5,839 
400000US42101033102 42101033102 Census Tract 331 46,523 5,561 
400000US42101033200 42101033200 Census Tract 332 54,292 11,595 
400000US42101033300 42101033300 Census Tract 333 43,018 6,493 
400000US42101033400 42101033400 ensus Tract 334 41,214 5,145 
400000US42101033500 42101033500 Census Tract 335 50,339 5,989 
400000US42101033600 42101033600 Census Tract 336 53,342 7,566 
400000US42101033701 42101033701 Census Tract 337 26,354 4,964 
400000US42101033702 42101033702 Census Tract 337 54,485 9,229 
400000US42101033800 42101033800 Census Tract 338 44,865 7,983 
400000US42101033900 42101033900 Census Tract 339 48,088 12,566 
400000US42101034000 42101034000 Census Tract 340 60,875 9,208 
400000US42101034100 42101034100 Census Tract 341 51,125 5,174 
400000US42101034200 42101034200 ensus Tract 342 52,841 11,085 
400000US42101034400 42101034400 Census Tract 344 81,481 11,073 
400000US42101034501 42101034501 ensus Tract 345 25,271 3,602 
400000US42101034502 42101034502 Census Tract 345 41,719 4,681 
400000US42101034600 42101034600 Census Tract 346 32,404 3,868 
400000US42101034701 42101034701 Census Tract 347 51,750 7,316 
400000US42101034702 42101034702 ensus Tract 347 73,266 6,380 
400000US42101034801 42101034801 Census Tract 348 42,853 3,624 
400000US42101034802 42101034802 Census Tract 348 47,818 6,289 
400000US42101034803 42101034803 Census Tract 348 59,031 8,470 
400000US42101034900 42101034900 Census Tract 349 34,216 7,209 
400000US42101035100 42101035100 ensus Tract 351 43,323 9,627 
400000US42101035200 42101035200 Census Tract 352 72,987 12,720 
400000US42101035301 42101035301 ensus Tract 353 70,305 4,913 
400000US42101035302 42101035302 ensus Tract 353 56,829 5,383 
400000US42101035500 42101035500 Census Tract 355 53,977 4,328 
400000US42101035601 42101035601 ensus Tract 356 45,089 16,548 
400000US42101035602 42101035602 Census Tract 356 68,333 11,537 
400000US42101035701 42101035701 Census Tract 357 39,047 6,658 
400000US42101035702 42101035702 Census Tract 35 7 43,281 11,290 
400000US42101035800 42101035800 Census Tract 358 66,618 17,398 
400000US42101035900 42101035900 Census Tract 359 53,717 6,884 
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400000US42101036000 42101036000 Census Tract 360 58,355 9,869 
400000US42101036100 42101036100 Census Tract 361 54,008 9,379 
400000US42101036201 42101036201 Census Tract 362 52,611 6,176 
400000US42101036202 42101036202 ensus Tract 362 66,029 8,837 
400000US42101036203 42101036203 ensus Tract 362 51,222 11,673 
400000US42101036301 42101036301 Census Tract 363 54,817 15,525 
400000US42101036302 42101036302 Census Tract 363 66,215 10,683 
400000US42101036303 42101036303 Census Tract 363 62,161 5,667 
400000US42101036400 42101036400 ensus Tract 364 44,063 208,421 
400000US42101036501 42101036501 Census Tract 365 49,798 16,309 
400000US42101036502 42101036502 ensus Tract 365 78,750 23,449 
400000US42101036600 42101036600 Census Tract 366 131,848 24,720 
400000US42101036700 42101036700 Census Tract 367 77,060 10,434 
400000US42101036900 42101036900 Census Tract 369 48,144 30,115 
400000US42101037200 42101037200 Census Tract 372 44,313 6,417 
400000US42101037300 42101037300 Census Tract 373 48,163 7,021 
400000US42101037500 42101037500 Census Tract 375 72,063 16,997 
400000US42101037600 42101037600 ensus Tract 376 56,350 7,799 
400000US42101037700 42101037700 ensus Tract 377 14,838 3,834 
400000US42101037800 42101037800 Census Tract 378 34,179 8,599 
400000US42101037900 42101037900 Census Tract 379 34,464 8,657 
400000US42101038000 42101038000 Census Tract 380 39,500 15,698 
400000US42101038100 42101038100 Census Tract 381 21,667 8,579 
400000US42101038200 42101038200 Census Tract 382 26,005 5,540 
400000US42101038300 42101038300 Census Tract 383 23,125 9,397 
400000US42101038400 42101038400 Census Tract 384 69,000 16,406 
400000US42101038500 42101038500 Census Tract 385 86,915 2,716 
400000US42101038600 42101038600 ensus Tract 386 68,984 35,969 
400000US42101038700 42101038700 Census Tract 387 94,444 18,427 
400000US42101038800 42101038800 ensus Tract 388 78,411 11,735 
400000US42101038900 42101038900 ensus Tract 389 46,081 8,956 
400000US42101039000 42101039000 Census Tract 390 31,961 5,194 
400000US42101980000 42101980000 Census Tract 980 16,500 27,112 
400000US42101980100 42101980100 Census Tract 980 47,857 49,831 
400000US42101980200 42101980200 ensus Tract 980 143,889 57,204 
400000US42101980300 42101980300 Census Tract 980 ** 
400000US42101980400 42101980400 Census Tract 980 ** 
400000US42101980500 42101980500 Census Tract 980 ** 
400000US42101980600 42101980600 Census Tract 980 ** 
400000US42101980700 42101980700 Census Tract 980 ** 
400000US42101980800 42101980800 Census Tract 980 ** 
400000US42101980900 42101980900 Census Tract 980 ** 

400000US42101989100 42101989100 ensus Tract 989 ** 
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2. Median Household Income by household type 

B25119: Median Household Income in the Past 12 Months (in inflation-

adjusted dollars) by Tenure; 
B19049: Median Household Income in the Past 12 Months (in inflation-

ACS Source Tables: 
adjusted dollars) by Age of Householder 

Example City: Kansas City, Kansas 

MHI by household type 

Household type MHI (2011$) 

All households 

::lderly households• 

Renter-occupied 

Owner-occupied 

37,036 

27,955 

24,898 

47,272 

Note: Incomes for single-family and multi-family households can be estimated using the 

IPUMS dataset. 
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3. Median Household Income, 2005-2011 
rrable S1903: Median Household Income in the Past 12 Months (in 

ACS Source Tables: inflation-adjusted dollars), 2005-2011 ACS single-year estimates 

Example Citv: Kansas City, Kansas 

:elr 

2005 $33,157 $38,188.95 $46,242 $53,259.75 

2006 $35,777 $39,918.86 4.5% $48,451 $54,060.12 

2007 $36,211 $39,284.21 -1.6% $50,740 $55,046.28 

2008 $36,691 $38,333.13 -2.4% $52,029 $54,357.59 

2009 $34,652 $36,332.13 -5.2% $50,221 $52,656.01 

2010 $36,677 $37,834.72 4.1% $50,046 $51,625.72 

2011 $37,036 $37,036.00 -2.1% $50,502 $50,502.00 

2012 

2013 

2014 

veat : • ••• :·. ; :<s "1 
\\. ;tPJ. lnc:it:J(+:.~. 

2004 188.9 

2005 195.3 $45,000 

2006 201.6 

2007 207.342 $40,000 

2008 215.303 $38, 

2009 214.537 $35,000 
2010 218.056 

2011 224.939 $30,000 
2012 

2013 $25,000 
2014 

$20,000 

$15,000 

$10,000 

$5,000 

0016122



$0 
2005 2006 2007 

0016123



NOTE: When accessing MHI data from previous years, it is 

necessary to adjust for inflation. This is typically done using the 

CPI. The CPI index and calculations for adjusting MHI are 

included here. 

"'"$38,:tl~ $.17~2* 72 
$3 ~l.13 ' · $3 J ,tts6.00 
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4. Household Income Quintiles 

ACS Source Table: B19080: Household Income Quintile Upper Limits, 
your community compared to national levels 

Example City: Atlanta, GA 

Lowest Quintile 20,585 

Second Quintile 31,873 39,466 

Third Quintile 59,043 63,001 

Fourth Quintile 104,233 101,685 

Lower Limit of Top 5% 187,087 
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5. Household Income Distribution 

~cs Source Table: B19001: Household Income in the Past 12 
Months (in inflation-adjusted dollars) 

Example City: ~tlanta, GA 

Household Income Distribution 

ll 

11 

otal: 

Less than $10,000 +/-2,555 1, 

$10,000 to $14,999 10,919 +/-1,611 6,678,477 +/-41,555 

$15,000 to $19,999 9,547 +/-1,693 6,491,812 1: 

$20,000 to $24,999 9,290 +/-1,637 6,645,572 +/-47,383 

$25,000 to $29,999 1( 

$30,000 to $34,999 

$35,000 to $39,999 

$40,000 to $44,999 

$45,000 to $49,999 4,748 +/-1,229 4,858,232 +/-37,595 

$50,000 to $59,999 12,665 +/-2,040 9,169,630 +/-57,567 

$60,000 to $74,999 +/-2,226 

$75,000 to $99,999 16,014 +/-2,293 

$100,000 to $124,999 11,048 +/-2,119 8,842,625 +/-46,057 

$125,000 to $149,999 5,711 +/-1,296 5,021,972 +/-36,489 

$150,000 to $199,999 7,461 +/-1,288 5,110,706 +/-32,148 

$200,000 or more 12,975 +/-1,846 

Less than $10,000 16.4% 7.8% 16.4% 7.8% 

$10,000 to $14,999 6.2% 5.8% 22.6% 13.6% 

$15,000 to $19,999 5.5% 5.6% 28.1% 19.3% 

$20,000 to $24,999 5.3% 5.8% 33.4% 25.1% 

$25,000 to $29,999 4.4% 5.3% 37.8% 30.3% 

$30,000 to $34,999 5.0% 5.3% 42.8% 35.6% 

$35,000 to $39,999 4.0% 4.8% 46.8% 40.5% 

$40,000 to $44,999 3.8% 4.8% 50.6% 45.3% 

$45,000 to $49,999 2.7% 4.2% 53.3% 49.5% 

$50,000 to $59,999 7.2% 8.0% 60.5% 57.5% 

$60,000 to $74,999 9.1% 10.0% 69.6% 67.5% 

$75,000 to $99,999 9.2% 11.7% 78.7% 79.2% 

$100,000 to $124,999 6.3% 7.7% 85.1% 86.9% 

$125,000 to $149,999 3.3% 4.4% 88.3% 91.3% 

$150,000 to $199,999 4.3% 4.4% 92.6% 95.7% 

$200,000 or more 7.4% 4.3% 100.0% 100.0% 
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6. Income distribution, households with householders 65 years and older, 20 

~cs Source Table: B19037: Household Income in the Past 12 
Months (in Inflation-adjusted dollars), by 
~ge of Householder 

Example City: ~tlanta, GA 

Less than $10,000 

$10,000 to $14,999 10,919 6.2% 22.6% 13.4% 34.7% 

$15,000 to $19,999 9,547 5.5% 28.1% 8.5% 43.2% 

$20,000 to $24,999 9,290 5.3% 33.4% 9.2% 52.4% 

$25,000 to $29,999 7,782 4.4% 37.8% 5.7% 58.0% 

$30,000 to $34,999 8,681 5.0% 42.8% 961 3.5% 61.5% 

$35,000 to $39,999 6,966 4.0% 46.8% 814 3.0% 64.5% 

$40,000 to $44,999 6,631 3.8% 50.6% 919 3.3% 67.8% 

$45,000 to $49,999 4,748 2.7% 53.3% 860 3.1% 70.9% 

$50,000 to $59,999 12,665 7.2% 60.5% 1,054 3.8% 74.8% 

$60,000 to $74,999 15,832 9.1% 69.6% 1,471 5.3% 80.1% 

$75,000 to $99,999 16,014 9.2% 78.7% 1,260 4.6% 84.7% 

$100,000 to $124,999 11,048 6.3% 85.1% 1,163 4.2% 88.9% 

$125,000 to $149,999 5,711 3.3% 88.3% 649 2.4% 91.3% 

$150,000 to $199,999 7,461 4.3% 92.6% 487 1.8% 93.0% 

$200,000 or more 12,975 7.4% 100.0% 1,914 7.0% 100.0% 
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7. Income distribution, renter- and owner-occupied households 

~cs Source Table: B25119: Household Income in the Past 12 
Months (in Inflation-adjusted dollars), by 

rT"enure 

Example City: Atlanta, GA 

Income distribution: Total households 
·. .•. ·• ....... .·. 

Total t $20,oooto ~15,000J;o 
reirure ..... Ho.usehoJds Less than $20;000 $34,,99 .... $49,999 . 

Atlanta, GA 
Owner 77,500 10,678 8,894 8,417 

Renter 97,422 38,440 16,859 9,928 

Income distribution: Percentage of total households 
.. .. .. . · . 

Total lessth;m $W;ooo to $~5,000to 
.... Hous~bolds 

.· 
$~0,QOO ... $34,9Ji9 $49,!i,g Tel'1ure 

•···· 

Owner 44.3% 13.8% 11.5% 10.9% 

Renter 55.7% 39.5% 17.3% 10.2% 
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olds 

I .· 
$50,000to. •··. $75:,00(),to $100,000 or·· 

$]5,999 •..... · ,$99,999 ..... .··· 

more · ... · 

11,825 10,052 27,634 
16,672 5,962 9,561 

$50,000to $15,000fo $100:;000ot 
$751~99 $Q9~99,9 more ..... 

15.3% 13.0% 35.7% 

17.1% 6.1% 9.8% 

)0 to $99,999 $100,000 or more 
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8. Poverty rates and poverty areas, citywide (service area} and by Census trac 

ACS Source Table Sl 701: Poverty Status in the Last 12 Months 

Example City: Philadelphia 

II residents 1,492,682 423,305 28.4% 
Under 18 years 341,234 134105 39.30% 

Residents age 65 or older 179,248 31073 17.34% 

*t~cc,d, .... < 

1400000US42101000100 42101000100Census Tract 1, P 

1400000US42101000200 42101000200Census Tract 2, P 1761 147 

1400000US42101000300 42101000300Census Tract 3, P 2983 338 

1400000US42101000401 42101000401 Census Tract 4.0:1 2034 665 

1400000US42101000402 42101000402 Census Tract 4.0; 3198 396 
1400000US42101000500 42101000500Census Tract 5, P 1082 230 

1400000US42101000600 42101000600Census Tract 6, P 833 210 
1400000US42101000700 42101000700Census Tract 7, P 2585 609 

1400000US42101000801 42101000801 Census Tract 8.0: 1515 124 

1400000US42101000803 42101000803Census Tract 8.0: 3763 361 

1400000US42101000804 42101000804Census Tract 8.0L 3054 362 
1400000US42101000901 42101000901 Census Tract 9.0: 1848 565 

1400000US42101000902 42101000902 Census Tract 9.0; 1783 520 

1400000US42101001001 42101001001Census Tract 10.{ 2295 84 

1400000US42101001002 42101001002 Census Tract 10.( 3268 335 

1400000US42101001101 42101001101 Census Tract 11.( 2977 755 

1400000US42101001102 42101001102Census Tract 11.( 2444 428 

0016135



1400000US42101001201 42101001201Census Tract 12.( 3684 287 
1400000US42101001202 42101001202 Census Tract 12.( 4480 686 
1400000US42101001300 42101001300Census Tract 13, 5029 1148 
1400000US42101001400 42101001400Census Tract 14, 4180 615 
1400000US42101001500 42101001500Census Tract 15, 2661 221 
1400000US42101001600 42101001600Census Tract 16, 2111 223 
1400000US42101001700 42101001700Census Tract 17, 2753 124 
1400000US42101001800 42101001800Census Tract 18, 2887 365 
1400000US42101001900 42101001900Census Tract 19, 2494 680 
1400000US42101002000 42101002000Census Tract 20, 1950 926 
1400000US42101002100 42101002100Census Tract 21, 1779 280 
1400000US42101002200 42101002200Census Tract 22, 1976 707 
1400000US42101002300 42101002300Census Tract 23, 2452 421 
1400000US42101002400 42101002400 Census Tract 24, 3995 908 
1400000US42101002500 42101002500Census Tract 25, 3638 996 
1400000US42101002701 42101002701Census Tract 27.( 3797 906 
1400000US42101002702 42101002702 Census Tract 27 .( 3487 317 
1400000US42101002801 42101002801 Census Tract 28.( 4196 1077 
1400000US42101002802 42101002802 Census Tract 28.( 4776 1111 
1400000US42101002900 42101002900Census Tract 29, 3855 559 
1400000US42101003001 42101003001 Census Tract 30.( 4009 670 
1400000US42101003002 42101003002Census Tract 30.C 2906 979 
1400000US42101003100 42101003100Census Tract 31, 4024 1482 
1400000US42101003200 42101003200Census Tract 32, 4948 1597 
1400000US42101003300 42101003300Census Tract 33, 6131 2444 
1400000US42101003600 42101003600Census Tract 36, 6901 3176 
1400000US42101003701 42101003701Census Tract 37.C 6774 1699 
1400000US42101003702 42101003702Census Tract 37.C 3326 954 
1400000US42101003800 42101003800Census Tract 38, 3862 176 
1400000US42101003901 42101003901Census Tract 39.C 6680 849 
1400000US42101003902 42101003902Census Tract 39.C 5561 785 
1400000US42101004001 42101004001Census Tract 40.( 4051 772 
1400000US42101004002 42101004002Census Tract 40.( 4638 481 
1400000US42101004101 42101004101Census Tract 41.( 5308 1931 
1400000US42101004102 42101004102Census Tract 41.C 7978 2005 
1400000US42101004201 42101004201 Census Tract 42.( 5837 1550 
1400000US42101004202 42101004202Census Tract 42.( 4583 759 
1400000US42101005000 42101005000Census Tract 50, 0 0 
1400000US42101005400 42101005400Census Tract 54, 1318 181 
1400000US42101005500 42101005500Census Tract 55, 6663 1098 
1400000US42101005600 42101005600Census Tract 56, 1134 366 
1400000US42101006000 42101006000Census Tract 60, 6527 581 
1400000US42101006100 42101006100Census Tract 61, 3519 553 
1400000US42101006200 42101006200Census Tract 62, 4472 1289 
1400000US42101006300 42101006300Census Tract 63, 3974 1735 
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1400000US42101006400 42101006400Census Tract 64, 4606 1745 
1400000US42101006500 42101006500Census Tract 65, 4812 1713 
1400000US42101006600 42101006600Census Tract 66, 4184 1512 
1400000US42101006700 42101006700Census Tract 67, 6793 2879 
1400000US42101006900 42101006900Census Tract 69, 2679 1336 
1400000US42101007000 42101007000Census Tract 70, 4882 1288 
1400000US42101007101 42101007101 Census Tract 71.( 2493 754 
1400000US42101007102 42101007102 Census Tract 71.( 4616 1696 
1400000US42101007200 42101007200Census Tract 72, 4550 1637 
1400000US42101007300 42101007300Census Tract 73, 3325 859 
1400000US42101007400 42101007400Census Tract 74, 4453 1776 
1400000US42101007700 42101007700Census Tract 77, 1594 597 
1400000US42101007800 42101007800Census Tract 78, 3896 899 
1400000US42101007900 42101007900Census Tract 79, 4779 721 
1400000US42101008000 42101008000Census Tract 80, 3419 1121 
1400000US42101008101 42101008101Census Tract 81.C 2512 942 
1400000US42101008102 42101008102Census Tract 81.( 5463 1500 
1400000US42101008200 42101008200Census Tract 82, 8251 1666 
1400000US42101008301 42101008301 Census Tract 83.( 3745 1140 
1400000US42101008302 42101008302Census Tract 83.( 3938 1396 
1400000US42101008400 42101008400Census Tract 84, 4959 2021 
1400000US42101008500 42101008500Census Tract 85, 6591 1976 
1400000US42101008601 42101008601 Census Tract 86.C 2932 653 
1400000US42101008602 42101008602Census Tract 86.( 3374 861 
1400000US42101008701 42101008701Census Tract 87.C 5029 1723 
1400000US42101008702 42101008702 Census Tract 87 .( 4039 2196 
1400000US42101008801 42101008801Census Tract 88.( 632 468 
1400000US42101008802 42101008802 Census Tract 88.C 3535 2625 
1400000US42101009000 42101009000Census Tract 90, 2697 1678 
1400000US42101009100 42101009100Census Tract 91, 2430 1068 
1400000US42101009200 42101009200Census Tract 92, 3067 1281 
1400000US42101009300 42101009300Census Tract 93, 3868 1493 
1400000US42101009400 42101009400Census Tract 94, 3839 1588 
1400000US42101009500 42101009500Census Tract 95, 3314 1329 
1400000US42101009600 42101009600Census Tract 96, 4768 1119 
1400000US42101009801 42101009801 Census Tract 98.C 2107 458 
1400000US42101009802 42101009802 Census Tract 98.C 5753 830 
1400000US42101010000 42101010000Census Tract 100 5013 1245 
1400000US42101010100 42101010100Census Tract 101 4954 1646 
1400000US42101010200 42101010200Census Tract 102 2734 1065 
1400000US42101010300 42101010300Census Tract 103 2434 747 
1400000US42101010400 42101010400Census Tract 104 2999 972 
1400000US42101010500 42101010500Census Tract 105 3328 1383 
1400000US42101010600 42101010600Census Tract 106 1299 444 
1400000US42101010700 42101010700Census Tract 107 3784 1276 
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1400000US42101010800 42101010800Census Tract 108 3497 1983 
1400000US42101010900 42101010900Census Tract 109 2040 1225 
1400000US42101011000 42101011000Census Tract 110 3307 968 
1400000US42101011100 42101011100Census Tract 111 3527 1792 
1400000US42101011200 42101011200Census Tract 112 5688 2037 
1400000US42101011300 42101011300Census Tract 113 3257 1083 
1400000US42101011400 42101011400Census Tract 114 7332 2519 
1400000US42101011500 42101011500Census Tract 115 4305 842 
1400000US42101011700 42101011700Census Tract 117 1202 209 
1400000US42101011800 42101011800Census Tract 118 6461 860 
1400000US42101011900 42101011900Census Tract 119 5380 1605 
1400000US42101012000 42101012000Census Tract 120 1702 296 
1400000US42101012100 42101012100Census Tract 121 2599 563 
1400000US42101012201 42101012201Census Tract 122 2924 1364 
1400000US42101012203 42101012203Census Tract 122 1290 601 
1400000US42101012204 42101012204Census Tract 122 3294 669 
1400000US42101012500 42101012500Census Tract 125 3904 582 
1400000US42101013100 42101013100Census Tract 131 1446 190 
1400000US42101013200 42101013200Census Tract 132 2589 868 
1400000US42101013300 42101013300Census Tract 133 2720 1029 
1400000US42101013401 42101013401 Census Tract 134 2239 172 
1400000US42101013402 42101013402 Census Tract 134 2895 454 
1400000US42101013500 42101013500Census Tract 135 3531 894 
1400000US42101013601 42101013601Census Tract 136 2250 82 
1400000US42101013602 42101013602 Census Tract 136 3790 388 
1400000US42101013700 42101013700Census Tract 137 4462 2236 
1400000US42101013800 42101013800Census Tract 138 1840 398 
1400000US42101013900 42101013900Census Tract 139 2912 1592 
1400000US42101014000 42101014000 Census Tract 140 2784 1706 
1400000US42101014100 42101014100Census Tract 141 1784 844 
1400000US42101014200 42101014200Census Tract 142 3133 494 
1400000US42101014300 42101014300Census Tract 143 1419 129 
1400000US42101014400 42101014400Census Tract 144 2657 795 
1400000US42101014500 42101014500Census Tract 145 1717 849 
1400000US42101014600 42101014600Census Tract 146 2027 561 
1400000US42101014700 42101014700Census Tract 147 3096 1630 
1400000US42101014800 42101014800Census Tract 148 578 223 
1400000US42101014900 42101014900Census Tract 149 2660 1177 
1400000US42101015101 42101015101 Census Tract 151 2395 960 
1400000US42101015102 42101015102Census Tract 151 4814 2701 
1400000US42101015200 42101015200Census Tract 152 6293 3869 
1400000US42101015300 42101015300Census Tract 153 3436 2095 
1400000US42101015600 42101015600Census Tract 156 1784 799 
1400000US42101015700 42101015700Census Tract 157 3184 1117 
1400000US42101015800 42101015800Census Tract 158 5459 1147 
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1400000US42101016000 42101016000Census Tract 160 6679 1087 
1400000US42101016100 42101016100Census Tract 161 5029 1651 
1400000US42101016200 42101016200Census Tract 162 1875 996 
1400000US42101016300 42101016300Census Tract 163 2999 1725 
1400000US42101016400 42101016400 Census Tract 164 4669 2528 
1400000US42101016500 42101016500Census Tract 165 2099 1065 
1400000US42101016600 42101016600Census Tract 166 1308 500 
1400000US42101016701 42101016701Census Tract 167 2358 763 
1400000US42101016702 42101016702 Census Tract 167 3272 1815 
1400000US42101016800 42101016800Census Tract 168 4031 1416 
1400000US42101016901 42101016901Census Tract 169 3640 1412 
1400000US42101016902 42101016902 Census Tract 169 5248 1797 
1400000US42101017000 42101017000Census Tract 170 2673 841 
1400000US42101017100 42101017100Census Tract 171 4050 1646 
1400000US42101017201 42101017201 Census Tract 172 3434 1673 
1400000US42101017202 42101017202Census Tract 172 3762 1723 
1400000US42101017300 42101017300Census Tract 173 3413 1500 
1400000US42101017400 42101017400Census Tract 174 2176 842 
1400000US42101017500 42101017500Census Tract 175 6953 4278 
1400000US42101017601 42101017601Census Tract 176 5421 3611 
1400000US42101017602 42101017602Census Tract 176 3841 2225 
1400000US42101017701 42101017701 Census Tract 177 3666 1905 
1400000US42101017702 42101017702Census Tract 177 6403 4831 
1400000US42101017800 42101017800Census Tract 178 6438 3486 
1400000US42101017900 42101017900Census Tract 179 5441 1815 
1400000US42101018001 42101018001Census Tract 180 2181 246 
1400000US42101018002 42101018002 Census Tract 180 5113 1218 
1400000US42101018300 42101018300Census Tract 183 4297 778 
1400000US42101018400 42101018400Census Tract 184 2052 294 
1400000US42101018800 42101018800 Census Tract 188 8126 4531 
1400000US42101019000 42101019000Census Tract 190 7859 3142 
1400000US42101019100 42101019100Census Tract 191 7540 2270 
1400000US42101019200 42101019200Census Tract 192 8980 5173 
1400000US42101019501 42101019501Census Tract 195 4187 2273 
1400000US42101019502 42101019502 Census Tract 195 3583 1737 
1400000US42101019700 42101019700Census Tract 197 7812 3228 
1400000US42101019800 42101019800Census Tract 198 5681 2288 
1400000US42101019900 42101019900Census Tract 199 4756 2733 
1400000US42101020000 42101020000Census Tract 200 1243 394 
1400000US42101020101 42101020101Census Tract 201 3999 1467 
1400000US42101020102 42101020102Census Tract 201 2985 1023 
1400000US42101020200 42101020200Census Tract 202 4937 1707 
1400000US42101020300 42101020300Census Tract 203 2843 960 
1400000US42101020400 42101020400Census Tract 204 2793 639 
1400000US42101020500 42101020500Census Tract 205 3119 923 
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1400000US42101020600 42101020600Census Tract 206 1572 288 
1400000US42101020700 42101020700Census Tract 207 5243 501 
1400000US42101020800 42101020800Census Tract 208 1825 414 
1400000US42101020900 42101020900Census Tract 209 2918 364 
1400000US42101021000 42101021000Census Tract 210 4454 948 
1400000US42101021100 42101021100Census Tract 211 2279 318 
1400000US42101021200 42101021200Census Tract 212 2322 501 
1400000US42101021300 42101021300Census Tract 213 3079 350 
1400000US42101021400 42101021400Census Tract 214 3118 459 
1400000US42101021500 42101021500Census Tract 215 3427 374 
1400000US42101021600 42101021600Census Tract 216 1617 304 
1400000US42101021700 42101021700Census Tract 217 6092 278 
1400000US42101021800 42101021800Census Tract 218 4348 499 
1400000US42101021900 42101021900Census Tract 219 1272 110 
1400000US42101022000 42101022000Census Tract 220 1428 52 
1400000US42101023100 42101023100Census Tract 231 1177 0 
1400000US42101023500 42101023500Census Tract 235 1119 87 
1400000US42101023600 42101023600Census Tract 236 2728 259 
1400000US42101023700 42101023700Census Tract 237 4628 812 
1400000US42101023800 42101023800Census Tract 238 4243 534 
1400000US42101023900 42101023900 Census Tract 239 1628 344 
1400000US42101024000 42101024000Census Tract 240 3824 1105 
1400000US42101024100 42101024100Census Tract 241 801 366 
1400000US42101024200 42101024200Census Tract 242 4064 1296 
1400000US42101024300 42101024300Census Tract 243 4857 1584 
1400000US42101024400 42101024400Census Tract 244 3517 637 
1400000US42101024500 42101024500Census Tract 245 3444 1123 
1400000US42101024600 42101024600Census Tract 246 3103 1533 
1400000US42101024700 42101024700Census Tract 247 4417 1742 
1400000US42101024800 42101024800Census Tract 248 2154 712 
1400000US42101024900 42101024900Census Tract 249 3406 886 
1400000US42101025200 42101025200Census Tract 252 6940 1607 
1400000US42101025300 42101025300Census Tract 253 3640 814 
1400000US42101025400 42101025400Census Tract 254 4167 444 
1400000US42101025500 42101025500Census Tract 255 2537 131 
1400000US42101025600 42101025600Census Tract 256 2375 267 
1400000US42101025700 42101025700Census Tract 257 3319 227 
1400000US42101025800 42101025800Census Tract 258 1695 73 
1400000US42101025900 42101025900Census Tract 259 4526 920 
1400000US42101026000 42101026000Census Tract 260 2739 195 
1400000US42101026100 42101026100Census Tract 261 2999 287 
1400000US42101026200 42101026200Census Tract 262 4333 448 
1400000US42101026301 42101026301Census Tract 263 3996 467 
1400000US42101026302 42101026302 Census Tract 263 4707 747 
1400000US42101026400 42101026400Census Tract 264 5445 805 
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1400000US42101026500 42101026500Census Tract 265 4562 446 
1400000US42101026600 42101026600Census Tract 266 6392 921 
1400000US42101026700 42101026700Census Tract 267 6893 1120 
1400000US42101026800 42101026800Census Tract 268 4780 934 
1400000US42101026900 42101026900Census Tract 269 1793 291 
1400000US42101027000 42101027000Census Tract 270 2409 408 
1400000US42101027100 42101027100Census Tract 271 2633 400 
1400000US42101027200 42101027200Census Tract 272 4773 361 
1400000US42101027300 42101027300Census Tract 273 6872 1241 
1400000US42101027401 42101027401 Census Tract 274 2960 1127 
1400000US42101027402 42101027402Census Tract 274 7063 1881 
1400000US42101027500 42101027500Census Tract 275 4444 760 
1400000US42101027600 42101027600Census Tract 276 4065 1291 
1400000US42101027700 42101027700Census Tract 277 4274 695 
1400000US42101027800 42101027800Census Tract 278 5163 1441 
1400000US42101027901 42101027901 Census Tract 279 4620 1860 
1400000US42101027902 42101027902 Census Tract 279 2388 939 
1400000US42101028000 42101028000Census Tract 280 4806 1821 
1400000US42101028100 42101028100Census Tract 281 3402 910 
1400000US42101028200 42101028200Census Tract 282 4938 1042 
1400000US42101028300 42101028300 Census Tract 283 6342 1840 
1400000US42101028400 42101028400Census Tract 284 4566 1639 
1400000US42101028500 42101028500Census Tract 285 2464 784 
1400000US42101028600 42101028600Census Tract 286 6643 2541 
1400000US42101028700 42101028700Census Tract 287 2402 1237 
1400000US42101028800 42101028800Census Tract 288 4801 1950 
1400000US42101028901 42101028901 Census Tract 289 3747 1749 
1400000US42101028902 42101028902Census Tract 289 6804 2702 
1400000US42101029000 42101029000Census Tract 290 6183 1618 
1400000US42101029100 42101029100Census Tract 291 3933 1212 
1400000US42101029200 42101029200Census Tract 292 3809 1002 
1400000US42101029300 42101029300Census Tract 293 2483 997 
1400000US42101029400 42101029400 Census Tract 294 3475 1775 
1400000US42101029800 42101029800Census Tract 298 4599 1802 
1400000US42101029900 42101029900Census Tract 299 4362 2030 
1400000US42101030000 42101030000Census Tract 300 7693 2680 
1400000US42101030100 42101030100Census Tract 301 5303 893 
1400000US42101030200 42101030200Census Tract 302 7261 1406 
1400000US42101030501 42101030501 Census Tract 305 4865 1047 
1400000US42101030502 42101030502 Census Tract 305 6554 1059 
1400000US42101030600 42101030600Census Tract 306 6479 1240 
1400000US42101030700 42101030700Census Tract 307 3849 549 
1400000US42101030800 42101030800 Census Tract 308 4980 274 
1400000US42101030900 42101030900Census Tract 309 4385 983 
1400000US42101031000 42101031000Census Tract 310 7217 1247 

0016141



1400000US42101031101 42101031101 Census Tract 311 4714 1330 
1400000US42101031102 42101031102Census Tract 311 4476 1334 
1400000US42101031200 42101031200Census Tract 312 4416 1027 
1400000US42101031300 42101031300Census Tract 313 7291 1781 
1400000US42101031401 42101031401Census Tract 314 6485 991 
1400000US42101031402 42101031402Census Tract 314 5414 1342 
1400000US42101031501 42101031501 Census Tract 315 6109 616 
1400000US42101031502 42101031502 Census Tract 315 3933 443 
1400000US42101031600 42101031600Census Tract 316 5873 814 
1400000US42101031700 42101031700Census Tract 317 6186 766 
1400000US42101031800 42101031800Census Tract 318 3774 471 
1400000US42101031900 42101031900Census Tract 319 4755 970 
1400000US42101032000 42101032000Census Tract 320 6958 1225 
1400000US42101032100 42101032100Census Tract 321 4323 811 
1400000US42101032300 42101032300Census Tract 323 3022 576 
1400000US42101032500 42101032500Census Tract 325 5579 1433 
1400000US42101032600 42101032600Census Tract 326 6481 1226 
1400000US42101032900 42101032900Census Tract 329 4045 721 
1400000US42101033000 42101033000Census Tract 330 7991 1830 
1400000US42101033101 42101033101Census Tract 331 4822 355 
1400000US42101033102 42101033102 Census Tract 331 4141 374 
1400000US42101033200 42101033200Census Tract 332 2705 361 
1400000US42101033300 42101033300Census Tract 333 3549 250 
1400000US42101033400 42101033400Census Tract 334 4421 538 
1400000US42101033500 42101033500Census Tract 335 3714 526 
1400000US42101033600 42101033600Census Tract 336 7086 911 
1400000US42101033701 42101033701Census Tract 337 4607 1012 
1400000US42101033702 42101033702Census Tract 337 5286 289 
1400000US42101033800 42101033800Census Tract 338 6167 616 
1400000US42101033900 42101033900Census Tract 339 2983 329 
1400000US42101034000 42101034000Census Tract 340 3136 159 
1400000US42101034100 42101034100Census Tract 341 6231 697 
1400000US42101034200 42101034200Census Tract 342 3135 147 
1400000US42101034400 42101034400Census Tract 344 7670 604 
1400000US42101034501 42101034501Census Tract 345 3542 798 
1400000US42101034502 42101034502Census Tract 345 5273 610 
1400000US42101034600 42101034600Census Tract 346 2237 178 
1400000US42101034701 42101034701Census Tract 347 6459 419 
1400000US42101034702 42101034702Census Tract 347 4138 271 
1400000US42101034801 42101034801 Census Tract 348 4119 363 
1400000US42101034802 42101034802 Census Tract 348 5725 563 
1400000US42101034803 42101034803 Census Tract 348 4793 277 
1400000US42101034900 42101034900Census Tract 349 6370 2053 
1400000US42101035100 42101035100Census Tract 351 3408 77 
1400000US42101035200 42101035200Census Tract 352 4659 157 

0016142



1400000US42101035301 42101035301 Census Tract 353 5745 676 
1400000US42101035302 42101035302Census Tract 353 4599 399 
1400000US42101035500 42101035500Census Tract 355 7506 1110 
1400000US42101035601 42101035601 Census Tract 356 5554 569 
1400000US42101035602 42101035602Census Tract 356 3537 261 
1400000US42101035701 42101035701Census Tract 357 5116 840 
1400000US42101035702 42101035702Census Tract 357 3627 599 
1400000US42101035800 42101035800Census Tract 358 6285 587 
1400000US42101035900 42101035900Census Tract 359 5131 429 
1400000US42101036000 42101036000Census Tract 360 2687 246 
1400000US42101036100 42101036100Census Tract 361 4278 477 
1400000US42101036201 42101036201Census Tract 362 4945 222 
1400000US42101036202 42101036202 Census Tract 362 6520 477 
1400000US42101036203 42101036203 Census Tract 362 4608 411 
1400000US42101036301 42101036301Census Tract 363 3894 224 
1400000US42101036302 42101036302 Census Tract 363 3487 525 
1400000US42101036303 42101036303Census Tract 363 6503 489 
1400000US42101036400 42101036400Census Tract 364 228 147 
1400000US42101036501 42101036501 Census Tract 365 5707 725 
1400000US42101036502 42101036502 Census Tract 365 3961 85 
1400000US42101036600 42101036600Census Tract 366 1308 36 
1400000US42101036700 42101036700Census Tract 367 2389 168 
1400000US42101036900 42101036900Census Tract 369 1133 389 
1400000US42101037200 42101037200Census Tract 372 4206 428 
1400000US42101037300 42101037300Census Tract 373 4685 479 
1400000US42101037500 42101037500Census Tract 375 3416 518 
1400000US42101037600 42101037600Census Tract 376 1858 337 
1400000US42101037700 42101037700Census Tract 377 3522 1971 
1400000US42101037800 42101037800Census Tract 378 1764 309 
1400000US42101037900 42101037900Census Tract 379 4354 890 
1400000US42101038000 42101038000Census Tract 380 2298 342 
1400000US42101038100 42101038100Census Tract 381 608 285 
1400000US42101038200 42101038200 Census Tract 382 2686 1058 
1400000US42101038300 42101038300Census Tract 383 3346 1640 
1400000US42101038400 42101038400Census Tract 384 2410 70 
1400000US42101038500 42101038500Census Tract 385 1855 103 
1400000US42101038600 42101038600Census Tract 386 1408 132 
1400000US42101038700 42101038700Census Tract 387 1686 63 
1400000US42101038800 42101038800Census Tract 388 3525 408 
1400000US42101038900 42101038900Census Tract 389 2996 506 
1400000US42101039000 42101039000 Census Tract 390 7698 2176 
1400000US42101980000 42101980000Census Tract 980 519 420 
1400000US42101980100 42101980100Census Tract 980 24 0 
1400000US42101980200 42101980200Census Tract 980 98 11 
1400000US42101980300 42101980300Census Tract 980 0 0 
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1400000US42101980400 42101980400Census Tract 980 0 0 

1400000US42101980500 42101980500Census Tract 980 0 0 
1400000US42101980600 42101980600Census Tract 980 0 0 

1400000US42101980700 42101980700Census Tract 980 0 0 

1400000US42101980800 42101980800 Census Tract 980 0 0 

1400000US42101980900 42101980900Census Tract 980 0 0 

1400000US42101989100 42101989100Census Tract 989 145 85 
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and by Census tract 

Supplemental Poverty Measure 

Nationwide, the Supplemental Poverty Measure (SPM, see chapter 4) indicates that 
here are 5.35% more people in poverty than the official poverty threshold would 
ndicate. The SPM also indicates that inside Metropolitan Statistical Areas the 
difference is 11.2% (and within "principal cities," the SPM-implied number of people in 
poverty is 5.94% higher than the official poverty measure indicates). 

Although the SPM is not yet available at the city/community level, these general rules 
an be applied here to identify additional households that may be adversely impacted 

by increased water and wastewater rates. 
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9 Housing burden for renter- and owner-occupied households, by income lev 

~cs Source Table: 

Example City: 

Less than 20,000 

20,000 to $34,999 

35,000 to $49,999: 

50,000 to $74,999: 

75,000 or more 

era or negative income 

Income category 

Less than $20,000: 

p20,000 to $34,999: 

p35,000 to $49,999: 

p50,000 to $74,999: 

p75,000 or more: 

~era or negative income 

No cash rent 

B25106: Tenure by Housing Costs as a Percentage of 

Household Income in the Past 12 Months 

Madison, WI 

330 439 3,242 

991 2,035 3,096 

2,945 4,485 2,652 

16,186 7,710 2,694 

175 

Housing burden, Renter-occupied households 

Less than 20% 20to 29% 30%ormore 

15,456 334 178 

470 1,884 

1,751 1,187 4,175 

1,304 3,990 2,541 

108 ,,584 925 

415 

472 

Percent of households with greater than 30% housing burden 

Owner-occupied Renter-occupied 

Less than $20,000: 94.2% 1.1% 

p20,000 to $34,999: 80.8% 16.6% 
p35,000 to $49,999: 50.6% 58.7% 

p50,000 to $74,999: 26.3% 32.4% 

p75,000 or more: 10.1% 12.1% 

·········rqtal::~ 
2,106 
4,011 
6,122 

10,082 

26,590 

Total 

15,968 

11,333 

7,113 

7,835 

7,617 

Percentage of renter- and owner-occupied households paying 
more than 30% of their income for housing 

100% 

90% 

80% 

7()0/.. 
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y incomel level 

The following graphs show the total number of households, by income category, with a housing 

burden of less than 20%, 20 to 29%, and 30% or more, by household tenure (owner vs. renter). 

These graphs show that for Madison, Wisconsin, a relatively few number of owner-occupied 

households have a housing burden of greater than 30%. However, it also shows that very few 

households in the lower income categories own their homes. This may be another indicator of 

affordability. The graph showing housing burden for renter-occupied households shows that 

very few renter-occupied households pay more than 30% for housing. 

Housing burden by income category, owner-occupied 
households 

30,000 

25,000 
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15,000 

10,000 

5,000 
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Housing burden by income category, renter-occupied 
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Finally, the graph to the left shows the percentage of owner-occupied and renter-occupied 

households that pay more than 30% of their income for housing. This graph is a bit misleading 

for Madison because as shown in the above graphs, there are few households in the lower 

income categories that own their homes. Those that do seem to pay a high percentage of their 
income for housing. 
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Workbook 4: Developing Alternative Metrics 
This workbook provides specific instructions and templates for develping the affordability measures outlined in 

Specifically, the following spreadsheets are organized as follows: 

Affordability metric 
Spreadsheet 1: Key Inputs and Data Sources 

Spreadsheet 2: Residential indicator (for both wastewater and combined water and wastewater costs), citywid 

Spreadsheet 3: Percent increase in Water/WW rates that would make average household WW costs equal to 2 

Spreadsheet 4: Percentage of households at different levels of affordability 
Spreadsheet 5:Estimated average wastewater bill and total combined bill as a percentage of MHI by income 

Spreadsheet 6: Estimated average wastewater bill as a percentage of federal poverty threshold incomes 

Spreadsheet 7: Estimated average wastewater bill as a percentage of household income, by household type 

Spreadsheet 8: Adjusting income levels for future years 

Spreadsheet 9: Percentage of households at different levels of affordability (future years) 
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Chapter 5 of the Assessment Tool. 

e and by Census Tracts 

% of MHI, and total water and ww costs equal to 4.5% of MHI 

JY income category 
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1. Key Inputs and Data Sources 
Average household water and wastewater bill compared to household income levels 
\..II II l'-'1\..11 I l.._,'-'1.J'-"1 1-1- VV'-"'-'-"1 / VV'-".J'-'-"VY\..l'-'-"1 -Ill '--'-'-"111 IC) .,... I_,_ '-- -'-" V '-"1.._,t-" '-"l't.\.,II I lt-'1'-" '-"1 I .._,I -'-"-111'-Y 111'-"'-1 I .... .J, I.._, ..... 

can use these examples to examine household affordability for your community. Throughout the 

follwoing spreadsheets, data that will need to be entered by you (i.e., inputs to your analyses), are 

highlighted in blue. Formulas and metrics that are automatically calculated are highlighted in grey. 

Utility inputs 

Formulas 

r-\V\...I 05\.... I IVUJ\...I IVIU VVCI\.\...I 01 IU VVCIJ\.\...VVCI\.\...I loJIIIJ J\ ... d V\... CIJ Cl "'-Y II q,Ju\. \.111 vu511vu1.. \.I IIJ VVVI l'\.lo.JVVI'\., IV 

calculate affordability metrics for your community, enter the average annual household water and 

wastewater bill below and it will automatically be updated throughout the remaining spreadsheets. 

$ 300.00 

$ 450.00 

$ 750.00 

I u11uvv1115 ldUIC: uc::::,\..1 1uc::::, LI IC: :::,fJC\..111\.. ldU1c::::, LI Id L u 1c::::,c: Ud ld \..di I UC: UI dVVI I 11 UI 11 \ Vld f"\11 IC:I l\..dl I 

FactFinder). Depending on the size of your community, you will use single-year, three-year average, or 
five-year-average estimates. For data at the Census-tract level, you will need to use five-year average 

estimates. 

ijjta :': 
... 

. \. ·· ~STable ..... '· \. 
Median Household Income (MHI) B19013: Median Household Income in the 

Past 12 Months (in inflation-adjusted 

Number of households by income category (16-category B19001: Household Income in the Past 12 
~istribution) Months (in inflation-adjusted dollars) 

MHI for owner- and renter-ace upied househc Ids B25119: Median Household Income in the 
Past 12 Months (in inflation-adjusted 

MHI for elderly households B19049: Median Household Income in the 
Past 12 Months (in inflation-adjusted 

dollars) by Age of Householder 

Poverty rates Months 

Poverty threshold incomes U.S. Census Bureau 

https://www.census.gov/hhes/www/poverty/data/threshld/index.html 
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verage annual household water/wastewater bill totaling $750 to develop example 
ur community. Throughout the follwoing spreadsheets, data that will need to be entered 
3utomatically calculated are highlighted in grey. 

Jk. To calculate affordability metrics for your community, enter the average annual 
t the remaining spreadsheets. 

i. The following table describes the specific tables that these data can be drawn from (via 
1ree-year average, or five-year-average estimates. For data at the Census-tract level, you 

\. \ 

ome in the Past 12 
ollars) 

he Past 12 Months 

ome in the Past 12 
ollars) by Tenure 

ome in the Past 12 
ollars) by Age of 

st 12 Months 

index.html 
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1. Residential indicator (for both ~astewatei and combin¢d water ard wastew 
Percent increase in water/WW rates that would make average household WW costs equal to 2% of M 

Example City: Philadelphia I I 
Average wastewater bill 

Average water bill 

Average combined water 
and wastewater bill 

Large economic impact 
hreshold (WW) 

Large economic impact 
hreshold (combined water 
ndWW) 

Philadelphia 

400000US42101000200 

400000US42101000300 

400000US42101000401 

400000US42101000402 

400000US42101000500 

400000US42101000600 

400000US42101000700 

400000US42101000801 

400000US42101000803 

400000US42101000804 

400000US42101000901 

$450.00 

$ 300.00 

$ 750.00 

2.0% 

4.5% 

$34,207 

42101000803 

42101000804 

42101000901 

1.32% 2.19% $684 

37,483 13,839 

73,556 11,449 

26,547 6,585 

43,838 10,204 

47,039 8,532 

56,250 19,779 

36,614 11,856 

64,286 30,077 

Census Tract 8.0:: 76,641 30,479 

Census Tract 8.0L 70,762 18,028 

Census Tract 9.o:i 36,181 16,525 
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400000US42101000902 42101000902 Census Tract 9.o; 21,250 17,877 
400000US42101001001 42101001001 Census Tract 10.( 112,679 37,901 
400000US4210100l002 42101001002 ensus Tract 10.( 91,319 24,494 
400000US42101001101 42101001101 Census Tract 11.C 50,199 14,200 
400000US42101001102 42101001102 Census Tract 11.C 66,226 19,504 
400000US42101001201 42101001201 ensus Tract 12.( 101,081 23,122 
400000US42101001202 42101001202 Census Tract 12.C 60,873 11,170 
400000US42101001300 42101001300 Census Tract 13, 58,341 7,162 
400000US42101001400 42101001400 Census Tract 14, 53,894 23,268 
400000US42101001500 42101001500 Census Tract 15, 75,038 10,173 
400000US42101001600 42101001600 ensus Tract 16, 62,425 15,342 
400000US42101001700 42101001700 Census Tract 17, 76,250 13,856 
400000US42l01001800 42101001800 ensus Tract 18, 70,167 23,153 
400000US42101001900 42101001900 Census Tract 19, 51,232 6,389 
400000US42101002000 42101002000 Census Tract 20, 17,792 8,325 
400000US42101002100 42101002100 ensus Tract 21, 31,559 2,558 
400000US42101002200 42101002200 ensus Tract 22, 23,173 16,057 
400000US42101002300 42101002300 ensus Tract 23, 28,600 10,909 
400000US42101002400 42101002400 ensus Tract 24, 39,216 3,562 
400000US42101002500 42101002500 ensus Tract 25, 30,257 6,974 
400000US42101002701 42101002701 Census Tract 27 .( 28,435 6,228 
400000US42101002702 42101002702 Census Tract 27.( 60,779 6,540 
400000US42101002801 42101002801 Census Tract 28.( 30,699 5,100 
400000US42101002802 42101002802 Census Tract 28.( 42,037 4,099 
400000US42101002900 42101002900 ensus Tract 29, 43,418 7,304 
400000US42101003001 42101003001 Census Tract 30.( 35,461 6,538 
400000US42101003002 42101003002 Census Tract 30.C 22,014 4,806 
400000US42101003100 42101003100 Census Tract 31, 21,473 11,294 
400000US42101003200 42101003200 ensus Tract 32, 23,159 10,489 
400000US42l01003300 42101003300 Census Tract 33, 25,262 4,179 
400000US42101003600 42101003600 Census Tract 36, 18,576 2,622 
400000US42101003701 42101003701 Census Tract 37 .( 33,036 6,494 
400000US42101003702 42101003702 ensus Tract 37.C 35,236 8,260 
400000US42101003800 42101003800 Census Tract 38, 52,258 10,262 
400000US42101003901 42101003901 Census Tract 39.C 40,326 7,002 
400000US42101003902 42101003902 ensus Tract 39.C 55,078 6,758 
400000US42101004001 42101004001 ensus Tract 40.( 34,986 6,967 
400000US42101004002 42101004002 Census Tract 40.C 42,520 8,306 
400000US42101004101 42101004101 Census Tract 41.( 22,330 3,166 
400000US42101004102 42101004102 Census Tract 41.C 35,178 4,166 
400000US42101004201 42101004201 Census Tract 42.C 43,477 10,509 
400000US4210l004202 42101004202 ensus Tract 42.( 37,476 11,617 
400000US42101005000 10100500000% Census Tract 50, ** 
400000US42101005400 42101005400 Census Tract 54, 52,016 9,023 
400000US42101005500 42101005500 Census Tract 55, 53,917 8,822 
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400000US42101005600 42101005600 Census Tract 56, 34,879 37,365 
400000US42101006000 42101006000 Census Tract 60, 42,736 6,491 
400000US42101006100 42101006100 Census Tract 61, 42,039 15,006 
400000US42101006200 42101006200 ensus Tract 62, 32,422 5,401 
400000US42101006300 42101006300 ensus Tract 63, 20,788 7,813 
400000US42101006400 30,985 7,069 
400000US42101006500 42101006500 ensus Tract 65, 25,659 6,893 
400000US42101006600 26,067 2,273 
400000US42101006700 42101006700 ensus Tract 67, 24,519 5,542 
400000US42101006900 42101006900 Census Tract 69, 16,719 8,329 
400000US42101007000 42101007000 Census Tract 70, 30,721 4,969 
400000US42101007101 42101007101 Census Tract 71.( 33,438 13,854 
400000US42101007102 42101007102 ensus Tract 71.( 25,320 3,528 
400000US42101007200 42101007200 Census Tract 72, 29,288 5,759 
400000US42101007300 42101007300 Census Tract 73, 30,558 9,109 
400000US42101007400 42101007400 Census Tract 74, 25,433 8,522 
400000US42101007700 42101007700 ensus Tract 77, 24,357 8,784 
400000US42101007800 42101007800 Census Tract 78, 38,038 9,792 
400000US42101007900 42101007900 Census Tract 79, 41,742 5,404 
400000US42101008000 42101008000 Census Tract 80, 32,830 14,326 
400000US42101008101 42101008101 ensus Tract 81.( 29,972 25,707 
400000US42101008102 42101008102 ensus Tract 81.C 31,266 3,675 
400000US42101008200 42101008200 ensus Tract 82, 40,127 8,297 
400000US42101008301 42101008301 ensus Tract 83.( 25,867 5,360 
400000US42101008302 42101008302 Census Tract 83.( 24,583 6,262 
400000US42101008400 42101008400 ensus Tract 84, 26,399 4,416 
400000US42101008500 42101008500 Census Tract 85, 29,839 7,510 
400000US42101008601 42101008601 ensus Tract 86.( 45,910 8,852 
400000US42101008602 42101008602 ensus Tract 86.C 29,766 6,956 
400000US42101008701 42101008701 Census Tract 87.( 38,444 14,531 
400000US42101008702 42101008702 Census Tract 87 .C 30,493 5,885 
400000US42101008801 42101008801 ensus Tract 88.C 15,518 5,258 
400000US42101008802 42101008802 ensus Tract 88.( 12,892 3,829 
400000US42101009000 42101009000 Census Tract 90, 21,912 4,028 
400000US42101009100 42101009100 Census Tract 91, 14,693 3,121 
400000US42101009200 42101009200 ensus Tract 92, 23,365 11,027 
400000US42101009300 42101009300 Census Tract 93, 22,326 8,671 
400000US42101009400 42101009400 Census Tract 94, 19,801 2,734 
400000US42101009500 42101009500 Census Tract 95, 16,786 2,710 
400000US42101009600 42101009600 Census Tract 96, 26,940 5,434 
400000US42101009801 42101009801 ensus Tract 98.C 37,667 15,555 
400000US42101009802 42101009802 Census Tract 98.C 48,404 7,436 
400000US42101010000 42101010000 ensus Tract 100 40,536 5,842 
400000US42101010100 42101010100 Census Tract 101 22,813 11,498 
400000US42101010200 42101010200 Census Tract 102 18,669 5,274 
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400000US42101010300 42101010300 Census Tract 103 23,659 4,713 
400000US42101010400 42101010400 ensus Tract 104 33,333 13,144 
400000US42101010500 42101010500 ensus Tract 105 18,291 4,065 
400000US42101010600 42101010600 Census Tract 106 24,375 18,375 
400000US42101010700 42101010700 ensus Tract 107 18,727 4,501 
400000US42101010800 42101010800 Census Tract 108 18,503 3,914 
400000US42101010900 42101010900 Census Tract 109 18,788 5,378 
400000US42101011000 42101011000 ensus Tract 110 24,663 2,988 
400000US42101011100 42101011100 Census Tract 111 18,835 5,415 
400000US42101011200 42101011200 ensus Tract 112 24,548 5,293 
400000US42101011300 42101011300 ensus Tract 113 37,996 4,592 
400000US42101011400 42101011400 Census Tract 114 29,292 9,115 
400000US42101011500 42101011500 Census Tract 115 49,734 7,267 
400000US42101011700 42101011700 Census Tract 117 62,011 46,285 
400000US42101011800 42101011800 Census Tract 118 44,638 8,543 
400000US42101011900 42101011900 Census Tract 119 35,404 3,494 
400000US42101012000 42101012000 Census Tract 120 33,194 16,224 
400000US42101012100 42101012100 Census Tract 121 34,912 4,536 
400000US42101012201 42101012201 Census Tract 122 16,351 4,955 
400000US42101012203 42101012203 Census Tract 122 21,686 7,286 
400000US42101012204 42101012204 ensus Tract 122 43,187 7,810 
400000US42101012500 42101012500 Census Tract 125 52,193 7,561 
400000US42101013100 24,514 10,250 
400000US42101013200 42101013200 ensus Tract 132 17,344 4,821 
400000US42101013300 42,733 8,378 
400000US42101013401 42101013401 ensus Tract 134 62,371 17,598 
400000US42101013402 42101013402 Census Tract 134 77,438 7,703 
400000US42101013500 42101013500 Census Tract 135 48,923 8,239 
400000US42101013601 42101013601 Census Tract 136 94,583 20,825 
400000US42101013602 42101013602 Census Tract 136 73,571 19,713 
400000US42101013700 42101013700 Census Tract 137 20,431 9,291 
400000US42101013800 42101013800 Census Tract 138 23,177 5,251 
400000US42101013900 42101013900 ensus Tract 139 14,985 6,491 
400000US42101014000 42101014000 Census Tract 140 19,688 9,394 
400000US42101014100 42101014100 Census Tract 141 14,491 5,788 
400000US42101014200 42101014200 Census Tract 142 67,242 6,989 
400000US42101014300 42101014300 Census Tract 143 62,455 12,241 
400000US42101014400 42101014400 Census Tract 144 28,190 15,942 
400000US42101014500 42101014500 ensus Tract 145 13,807 4,174 
400000US42101014600 42101014600 Census Tract 146 22,411 9,475 
400000US42101014700 42101014700 Census Tract 147 11,658 5,756 
400000US42101014800 42101014800 ensus Tract 148 17,634 11,312 
400000US42101014900 42101014900 ensus Tract 149 16,528 8,038 
400000US42101015101 42101015101 Census Tract 151 18,839 16,856 
400000US42101015102 42101015102 Census Tract 151 12,170 5,503 
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400000US42101015200 42101015200 ensus Tract 152 13,265 3,267 
400000US42101015300 42101015300 Census Tract 153 13,843 6,375 
400000US42101015600 42101015600 Census Tract 156 16,902 15,175 
400000US42101015700 42101015700 Census Tract 157 27,043 11,459 
400000US42101015800 42101015800 ensus Tract 158 47,326 8,517 
400000US42101016000 42101016000 ensus Tract 160 43,886 11,233 
400000US42101016100 42101016100 ensus Tract 161 26,524 4,020 
400000US42101016200 16,016 9,902 
400000US42101016300 42101016300 ensus Tract 163 14,042 3,370 
400000US42101016400 42101016400 Census Tract 164 13,500 4,145 
400000US42101016500 42101016500 Census Tract 165 14,127 5,245 
400000US42101016600 42101016600 ensus Tract 166 22,713 13,303 
400000US42101016701 42101016701 Census Tract 167 20,617 5,010 
400000US42101016702 42101016702 ensus Tract 167 17,994 5,845 
400000US42101016800 31,621 4,852 
400000US42101016901 42101016901 ensus Tract 169 21,711 3,542 
400000US42101016902 42101016902 ensus Tract 169 20,909 5,208 
400000US42101017000 42101017000 Census Tract 170 22,410 9,535 
400000US42101017100 42101017100 Census Tract 171 18,800 8,415 
400000US42101017201 42101017201 ensus Tract 172 19,531 6,921 
400000US42101017202 42101017202 Census Tract 172 19,161 3,173 
400000US42101017300 42101017300 Census Tract 173 18,090 3,060 
400000US42101017400 42101017400 ensus Tract 174 20,868 6,860 
400000US42101017500 42101017500 ensus Tract 175 14,972 3,865 
400000US42101017601 42101017601 ensus Tract 176 11,122 1,806 
400000US42101017602 42101017602 ensus Tract 176 18,741 1,900 
400000US42101017701 42101017701 Census Tract 177 21,393 10,320 
400000US42101017702 42101017702 Census Tract 177 16,356 3,804 
400000US42101017800 42101017800 Census Tract 178 20,093 3,734 
400000US42101017900 42101017900 Census Tract 179 26,652 11,370 
400000US42101018001 42101018001 ensus Tract 180 36,121 4,157 
400000US42101018002 42101018002 Census Tract 180 34,124 4,698 
400000US42101018300 42101018300 Census Tract 183 41,338 4,279 
400000US42101018400 42101018400 Census Tract 184 43,036 9,829 
400000US42101018800 42101018800 ensus Tract 188 21,672 8,608 
400000US42101019000 42101019000 ensus Tract 190 30,488 5,302 
400000US42101019100 42101019100 Census Tract 191 28,365 6,710 
400000US42101019200 42101019200 ensus Tract 192 21,090 8,121 
400000US42101019501 42101019501 Census Tract 195 14,074 2,674 
400000US42101019502 42101019502 ensus Tract 195 16,402 6,352 
400000US42101019700 42101019700 Census Tract 197 22,107 5,942 
400000US42101019800 42101019800 ensus Tract 198 22,997 2,318 
400000US42101019900 42101019900 ensus Tract 199 18,557 2,600 
400000US42101020000 42101020000 ensus Tract 200 31,620 11,473 
400000US42101020101 42101020101 Census Tract 201 26,144 8,008 
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400000US42101020102 42101020102 ensus Tract 201 31,425 2,617 
400000US42101020200 42101020200 ensus Tract 202 21,521 3,565 
400000US42101020300 42101020300 Census Tract 203 26,773 4,999 
400000US42101020400 42101020400 Census Tract 204 31,294 3,924 
400000US42101020500 42101020500 ensus Tract 205 20,693 5,656 
400000US42101020600 42101020600 ensus Tract 206 45,192 23,052 
400000US42101020700 42101020700 ensus Tract 207 74,076 6,708 
400000US42101020800 42101020800 Census Tract 208 37,069 6,351 
400000US42101020900 42101020900 ensus Tract 209 63,090 25,416 
400000US42101021000 42101021000 ensus Tract 210 60,063 14,047 
400000US42101021100 42101021100 ensus Tract 211 61,318 5,505 
400000US42101021200 42101021200 Census Tract 212 61,181 9,976 
400000US42101021300 42101021300 ensus Tract 213 56,949 4,486 
400000US42101021400 42101021400 Census Tract 214 57,010 5,498 
400000US42101021500 42101021500 Census Tract 215 60,263 8,393 
400000US42101021600 42101021600 ensus Tract 216 38,472 15,316 
400000US42101021700 42101021700 ensus Tract 217 66,463 6,915 
400000US42101021800 42101021800 Census Tract 218 52,857 7,132 
400000US42101021900 42101021900 Census Tract 219 77,612 15,312 
400000US42101022000 42101022000 Census Tract 220 105,260 37,797 
400000US42101023100 42101023100 ensus Tract 231 106,638 33,989 
400000US42101023500 42101023500 ensus Tract 235 74,881 16,290 
400000US42101023600 42101023600 Census Tract 236 74,810 24,953 
400000US42101023700 42101023700 ensus Tract 237 40,256 8,997 
400000US42101023800 34,744 5,710 
400000US42101023900 42101023900 ensus Tract 239 29,314 6,563 
400000US42101024000 33,417 9,856 
400000US42101024100 42101024100 Census Tract 241 11,230 3,044 
400000US42101024200 42101024200 ensus Tract 242 25,449 6,450 
400000US42101024300 42101024300 ensus Tract 243 34,671 5,260 
400000US42101024400 42101024400 Census Tract 244 33,878 8,991 
400000US42101024500 42101024500 Census Tract 245 26,356 7,530 
400000US42101024600 42101024600 Census Tract 246 18,881 4,109 
400000US42101024700 42101024700 Census Tract 247 25,047 5,947 
400000US42101024800 42101024800 Census Tract 248 36,433 10,256 
400000US42101024900 42101024900 Census Tract 249 36,667 13,832 
400000US42101025200 42101025200 ensus Tract 252 35,021 7,266 
400000US42101025300 42101025300 ensus Tract 253 29,146 8,869 
400000US42101025400 42101025400 Census Tract 254 54,250 6,621 
400000US42101025500 42101025500 Census Tract 255 62,118 20,099 
400000US42101025600 42101025600 ensus Tract 256 66,116 7,260 
400000US42101025700 42101025700 ensus Tract 257 66,774 8,973 
400000US42101025800 42101025800 Census Tract 258 52,900 16,501 
400000US42101025900 42101025900 Census Tract 259 40,633 9,465 
400000US42101026000 42101026000 Census Tract 260 49,861 13,091 

0016170



400000US42101026100 42101026100 Census Tract 261 57,977 7,210 
400000US42101026200 42101026200 ensus Tract 262 45,242 6,019 
400000US42101026301 42101026301 Census Tract 263 46,953 7,482 
400000US42101026302 42101026302 Census Tract 263 42,513 6,421 
400000US42101026400 42101026400 Census Tract 264 42,917 9,227 
400000US42101026500 42101026500 Census Tract 265 45,906 5,642 
400000US42101026600 42101026600 ensus Tract 266 42,785 6,878 
400000US42101026700 42101026700 ensus Tract 267 37,941 6,845 
400000US42101026800 42101026800 Census Tract 268 33,513 6,823 
400000US42101026900 42101026900 Census Tract 269 46,786 24,096 
400000US42101027000 42101027000 ensus Tract 270 51,328 16,042 
400000US42101027100 42101027100 Census Tract 271 44,750 9,932 
400000US42101027200 42101027200 Census Tract 272 48,048 5,936 
400000US42101027300 42101027300 ensus Tract 273 43,005 5,999 
400000US42101027401 42101027401 Census Tract 274 23,345 4,916 
400000US42101027402 42101027402 Census Tract 274 33,688 3,746 
400000US42101027500 42101027500 Census Tract 275 42,938 11,693 
400000US42101027600 42101027600 Census Tract 276 28,802 6,795 
400000US42101027700 42101027700 Census Tract 277 25,690 7,650 
400000US42101027800 42101027800 Census Tract 278 30,647 6,639 
400000US42101027901 42101027901 Census Tract 279 28,984 6,914 
400000US42101027902 42101027902 ensus Tract 279 31,701 6,432 
400000US42101028000 42101028000 ensus Tract 280 25,267 4,887 
400000US42101028100 42101028100 Census Tract 281 32,601 10,182 
400000US42101028200 42101028200 Census Tract 282 34,890 5,621 
400000US42101028300 42101028300 ensus Tract 283 27,396 7,359 
400000US42101028400 42101028400 Census Tract 284 28,362 10,918 
400000US42101028500 42101028500 Census Tract 285 30,570 16,323 
400000US42101028600 42101028600 Census Tract 286 31,413 9,232 
400000US42101028700 42101028700 Census Tract 287 16,944 8,747 
400000US42101028800 42101028800 ensus Tract 288 25,121 3,646 
400000US42101028901 42101028901 Census Tract 289 30,150 2,953 
400000US42101028902 42101028902 ensus Tract 289 34,379 8,225 
400000US42101029000 42101029000 Census Tract 290 29,521 5,405 
400000US42101029100 42101029100 Census Tract 291 24,514 4,530 
400000US42101029200 42101029200 ensus Tract 292 31,155 5,383 
400000US42101029300 42101029300 ensus Tract 293 25,227 7,718 
400000US42101029400 42101029400 Census Tract 294 20,500 7,224 
400000US42101029800 42101029800 ensus Tract 298 23,777 6,861 
400000US42101029900 42101029900 Census Tract 299 24,552 4,578 
400000US42101030000 42101030000 Census Tract 300 27,772 5,558 
400000US42101030100 42101030100 Census Tract 301 36,021 11,087 
400000US42101030200 42101030200 Census Tract 302 33,601 4,521 
400000US42101030501 42101030501 Census Tract 305 35,815 6,124 
400000US42101030502 42101030502 Census Tract 305 44,318 9,668 
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400000US42101030600 42101030600 Census Tract 306 33,737 6,038 
400000US42101030700 42101030700 Census Tract 307 46,649 9,576 
400000US42101030800 42101030800 Census Tract 308 55,949 5,430 
400000US42101030900 42101030900 Census Tract 309 38,462 6,682 
400000US42101031000 42101031000 Census Tract 310 55,016 10,157 
400000US42101031101 42101031101 Census Tract 311 33,537 4,834 
400000US42101031102 42101031102 Census Tract 311 26,990 6,009 
400000US42101031200 42101031200 Census Tract 312 40,132 15,877 
400000US42101031300 42101031300 ensus Tract 313 31,789 5,586 
400000US42101031401 42101031401 Census Tract 314 47,801 7,248 
400000US42101031402 42101031402 Census Tract 314 43,549 10,496 
400000US42101031501 42101031501 Census Tract 315 53,633 7,647 
400000US42101031502 42101031502 Census Tract 315 51,321 8,178 
400000US42101031600 42101031600 ensus Tract 316 41,788 9,308 
400000US42101031700 42101031700 Census Tract 317 43,393 12,162 
400000US42101031800 42101031800 Census Tract 318 38,782 7,136 
400000US42101031900 42101031900 Census Tract 319 40,536 7,797 
400000US42101032000 42101032000 ensus Tract 320 40,969 4,176 
400000US42101032100 42101032100 ensus Tract 321 32,933 2,972 
400000US42101032300 42101032300 Census Tract 323 33,036 7,731 
400000US42101032500 42101032500 Census Tract 325 35,922 3,965 
400000US42101032600 42101032600 Census Tract 326 36,416 7,040 
400000US42101032900 42101032900 Census Tract 329 32,717 9,073 
400000US42101033000 42101033000 ensus Tract 330 38,062 3,698 
400000US42101033101 42101033101 Census Tract 331 53,350 5,839 
400000US42101033102 42101033102 ensus Tract 331 46,523 5,561 
400000US42101033200 42101033200 ensus Tract 332 54,292 11,595 
400000US42101033300 42101033300 Census Tract 333 43,018 6,493 
400000US42101033400 42101033400 ensus Tract 334 41,214 5,145 
400000US42101033500 42101033500 Census Tract 335 50,339 5,989 
400000US42101033600 42101033600 ensus Tract 336 53,342 7,566 
400000US42101033701 42101033701 ensus Tract 337 26,354 4,964 
400000US42101033702 42101033702 Census Tract 337 54,485 9,229 
400000US42101033800 42101033800 Census Tract 338 44,865 7,983 
400000US42101033900 42101033900 Census Tract 339 48,088 12,566 
400000US42101034000 42101034000 ensus Tract 340 60,875 9,208 
400000US42101034100 42101034100 ensus Tract 341 51,125 5,174 
400000US42101034200 42101034200 ensus Tract 342 52,841 11,085 
400000US42101034400 42101034400 Census Tract 344 81,481 11,073 
400000US42101034501 42101034501 Census Tract 345 25,271 3,602 
400000US42101034502 42101034502 Census Tract 345 41,719 4,681 
400000US42101034600 42101034600 ensus Tract 346 32,404 3,868 
400000US42101034701 42101034701 ensus Tract 347 51,750 7,316 
400000US42101034702 42101034702 ensus Tract 347 73,266 6,380 
400000US42101034801 42101034801 Census Tract 348 42,853 3,624 
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400000US42101034802 42101034802 Census Tract 348 47,818 6,289 
400000US42101034803 42101034803 Census Tract 348 59,031 8,470 
400000US42101034900 42101034900 ensus Tract 349 34,216 7,209 
400000US42101035100 42101035100 ensus Tract 351 43,323 9,627 
400000US42101035200 42101035200 ensus Tract 352 72,987 12,720 
400000US42101035301 42101035301 Census Tract 353 70,305 4,913 
400000US42101035302 42101035302 ensus Tract 353 56,829 5,383 
400000US42101035500 42101035500 Census Tract 355 53,977 4,328 
400000US42101035601 42101035601 Census Tract 356 45,089 16,548 
400000US42101035602 42101035602 ensus Tract 356 68,333 11,537 
400000US42101035701 42101035701 Census Tract 357 39,047 6,658 
400000US42101035702 42101035702 ensus Tract 357 43,281 11,290 
400000US42101035800 42101035800 Census Tract 358 66,618 17,398 
400000US42101035900 42101035900 ensus Tract 359 53,717 6,884 
400000US42101036000 42101036000 Census Tract 360 58,355 9,869 
400000US42101036100 42101036100 Census Tract 361 54,008 9,379 
400000US42101036201 42101036201 ensus Tract 362 52,611 6,176 
400000US42101036202 42101036202 Census Tract 362 66,029 8,837 
400000US42101036203 42101036203 ensus Tract 362 51,222 11,673 
400000US42101036301 42101036301 ensus Tract 363 54,817 15,525 
400000US42101036302 42101036302 Census Tract 363 66,215 10,683 
400000US42101036303 42101036303 Census Tract 363 62,161 5,667 
400000US42101036400 42101036400 Census Tract 364 44,063 208,421 
400000US42101036501 42101036501 Census Tract 365 49,798 16,309 
400000US42101036502 42101036502 Census Tract 365 78,750 23,449 
400000US42101036600 42101036600 Census Tract 366 131,848 24,720 
400000US42101036700 42101036700 Census Tract 367 77,060 10,434 
400000US42101036900 42101036900 ensus Tract 369 48,144 30,115 
400000US42101037200 42101037200 ensus Tract 372 44,313 6,417 
400000US42101037300 42101037300 Census Tract 373 48,163 7,021 
400000US42101037500 42101037500 Census Tract 375 72,063 16,997 
400000US42101037600 42101037600 ensus Tract 376 56,350 7,799 
400000US42101037700 42101037700 Census Tract 377 14,838 3,834 
400000US42101037800 42101037800 Census Tract 378 34,179 8,599 
400000US42101037900 42101037900 Census Tract 379 34,464 8,657 
400000US42101038000 42101038000 Census Tract 380 39,500 15,698 
400000US42101038100 42101038100 Census Tract 381 21,667 8,579 
400000US42101038200 42101038200 Census Tract 382 26,005 5,540 
400000US42101038300 42101038300 Census Tract 383 23,125 9,397 
400000US42101038400 42101038400 ensus Tract 384 69,000 16,406 
400000US42101038500 42101038500 Census Tract 385 86,915 2,716 
400000US42101038600 42101038600 Census Tract 386 68,984 35,969 
400000US42101038700 42101038700 Census Tract 387 94,444 18,427 
400000US42101038800 42101038800 ensus Tract 388 78,411 11,735 
400000US42101038900 42101038900 Census Tract 389 46,081 8,956 
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400000US42101039000 42101039000 Census Tract 390 31,961 5,194 
400000US42101980000 42101980000 Census Tract 980 16,500 27,112 
400000US42101980100 42101980100 Census Tract 980 47,857 49,831 
400000US42101980200 42101980200 ensus Tract 980 143,889 57,204 
400000US42101980300 42101980300 ensus Tract 980 ** 
400000US42101980400 42101980400 Census Tract 980 ** 
400000US42101980500 42101980500 ensus Tract 980 ** 
400000US42101980600 42101980600 Census Tract 980 ** 
400000US42101980700 42101980700 Census Tract 980 ** 
400000US42101980800 42101980800 Census Tract 980 ** 
400000US42101980900 42101980900 Census Tract 980 ** 

400000US42101989100 42101989100 Census Tract 989 ** 
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ater costs}, citywide and by Census Tracts 
V costs eqlktU mir:i~•MN11;~ibt'61WJC1Mt 1qt1aA,t,a, &iff ~Mtlto 4._.5_%_o o_f_M_H_I___,_ ____ ____. 

lls equal to 4.5% of MHI, citywide 

lls equal to 4.5% of MHI, by Census Tract _____ ...,.,,.. ___ 

;~% (it eriNtH:1 
14.1% 0.56% $1,616 259.2% 0.9% 

36.9% 1.20% $750 66.6% 2.0% 

15.6% 0.61% $1,471 226.9% 1.0% 

24.8% 1.70% $531 18.0% 2.8% 

23.3% 1.03% $877 94.8% 1.7% 

18.1% 0.96% $941 109.1% 1.6% 

35.2% 0.80% $1,125 150.0% 1.3% 

32.4% 1.23% $732 62.7% 2.0% 

46.8% 0.70% $1,286 185.7% 1.2% 

39.8% 0.59% $1,533 240.6% 1.0% 

25.5% 0.64% $1,415 214.5% 1.1% 

45.7% 1.24% $724 60.8% 2.1% 

0016175



84.1% 2.12% $425 NA 3.5% $956 

33.6% 0.40% $2,254 400.8% 0.7% $5,071 

26.8% 0.49% $1,826 305.9% 0.8% $4,109 

28.3% 0.90% $1,004 123.1% 1.5% $2,259 

29.5% 0.68% $1,325 194.3% 1.1% $2,980 

22.9% 0.45% $2,022 349.2% 0.7% $4,549 

18.3% 0.74% $1,217 170.5% 1.2% $2,739 

12.3% 0.77% $1,167 159.3% 1.3% $2,625 

43.2% 0.83% $1,078 139.5% 1.4% $2,425 

13.6% 0.60% $1,501 233.5% 1.0% $3,377 

24.6% 0.72% $1,249 177.4% 1.2% $2,809 

18.2% 0.59% $1,525 238.9% 1.0% $3,431 

33.0% 0.64% $1,403 211.9% 1.1% $3,158 

12.5% 0.88% $1,025 127.7% 1.5% $2,305 

46.8% 2.53% $356 NA 4.2% $801 

8.1% 1.43% $631 40.3% 2.4% $1,420 

69.3% 1.94% $463 3.0% 3.2% $1,043 

38.1% 1.57% $572 27.1% 2.6% $1,287 

9.1% 1.15% $784 74.3% 1.9% $1,765 

23.0% 1.49% $605 34.5% 2.5% $1,362 

21.9% 1.58% $569 26.4% 2.6% $1,280 

10.8% 0.74% $1,216 170.1% 1.2% $2,735 

16.6% 1.47% $614 36.4% 2.4% $1,381 

9.8% 1.07% $841 86.8% 1.8% $1,892 

16.8% 1.04% $868 93.0% 1.7% $1,954 

18.4% 1.27% $709 57.6% 2.1% $1,596 

21.8% 2.04% $440 NA 3.4% $991 

52.6% 2.10% $429 NA 3.5% $966 

45.3% 1.94% $463 2.9% 3.2% $1,042 

16.5% 1.78% $505 12.3% 3.0% $1,137 

14.1% 2.42% $372 NA 4.0% $836 

19.7% 1.36% $661 46.8% 2.3% $1,487 

23.4% 1.28% $705 56.6% 2.1% $1,586 

19.6% 0.86% $1,045 132.3% 1.4% $2,352 

17.4% 1.12% $807 79.2% 1.9% $1,815 

12.3% 0.82% $1,102 144.8% 1.4% $2,479 

19.9% 1.29% $700 55.5% 2.1% $1,574 

19.5% 1.06% $850 89.0% 1.8% $1,913 

14.2% 2.02% $447 NA 3.4% $1,005 

11.8% 1.28% $704 56.3% 2.1% $1,583 

24.2% 1.04% $870 93.2% 1.7% $1,956 

31.0% 1.20% $750 66.6% 2.0% $1,686 

VALUE! VALUE! VALUE! #VALUE! VALUE! VALUE! 

17.3% 0.87% $1,040 131.2% 1.4% $2,341 

16.4% 0.83% $1,078 139.6% 1.4% $2,426 

0016176



107.1% 1.29% $698 55.0% 2.2% $1,570 

15.2% 1.05% $855 89.9% 1.8% $1,923 

35.7% 1.07% $841 86.8% 1.8% $1,892 

16.7% 1.39% $648 44.1% 2.3% $1,459 

37.6% 2.16% $416 NA 3.6% $935 

22.8% 1.45% $620 37.7% 2.4% $1,394 

26.9% 1.75% $513 14.0% 2.9% $1,155 

8.7% 1.73% $521 15.9% 2.9% $1,173 

22.6% 1.84% $490 9.0% 3.1% $1,103 

49.8% 2.69% $334 NA 4.5% $752 

16.2% 1.46% $614 36.5% 2.4% $1,382 

41.4% 1.35% $669 48.6% 2.2% $1,505 

13.9% 1.78% $506 12.5% 3.0% $1,139 

19.7% 1.54% $586 30.2% 2.6% $1,318 

29.8% 1.47% $611 35.8% 2.5% $1,375 

33.5% 1.77% $509 13.0% 2.9% $1,144 

36.1% 1.85% $487 8.3% 3.1% $1,096 

25.7% 1.18% $761 69.1% 2.0% $1,712 

12.9% 1.08% $835 85.5% 1.8% $1,878 

43.6% 1.37% $657 45.9% 2.3% $1,477 

85.8% 1.50% $599 33.2% 2.5% $1,349 

11.8% 1.44% $625 39.0% 2.4% $1,407 

20.7% 1.12% $803 78.3% 1.9% $1,806 

20.7% 1.74% $517 15.0% 2.9% $1,164 

25.5% 1.83% $492 9.3% 3.1% $1,106 

16.7% 1.70% $528 17.3% 2.8% $1,188 

25.2% 1.51% $597 32.6% 2.5% $1,343 

19.3% 0.98% $918 104.0% 1.6% $2,066 

23.4% 1.51% $595 32.3% 2.5% $1,339 

37.8% 1.17% $769 70.9% 2.0% $1,730 

19.3% 1.48% $610 35.5% 2.5% $1,372 

33.9% 2.90% $310 NA 4.8% $698 

29.7% 3.49% $258 NA 5.8% $580 

18.4% 2.05% $438 NA 3.4% $986 

21.2% 3.06% $294 NA 5.1% $661 

47.2% 1.93% $467 3.8% 3.2% $1,051 

38.8% 2.02% $447 NA 3.4% $1,005 

13.8% 2.27% $396 NA 3.8% $891 

16.1% 2.68% $336 NA 4.5% $755 

20.2% 1.67% $539 19.7% 2.8% $1,212 

41.3% 1.19% $753 67.4% 2.0% $1,695 

15.4% 0.93% $968 115.1% 1.5% $2,178 

14.4% 1.11% $811 80.2% 1.9% $1,824 

50.4% 1.97% $456 1.4% 3.3% $1,027 

28.3% 2.41% $373 NA 4.0% $840 
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19.9% 1.90% $473 5.2% 3.2% $1,065 

39.4% 1.35% $667 48.1% 2.3% $1,500 

22.2% 2.46% $366 NA 4.1% $823 

75.4% 1.85% $488 8.3% 3.1% $1,097 

24.0% 2.40% $375 NA 4.0% $843 

21.2% 2.43% $370 NA 4.1% $833 

28.6% 2.40% $376 NA 4.0% $845 

12.1% 1.82% $493 9.6% 3.0% $1,110 

28.7% 2.39% $377 NA 4.0% $848 

21.6% 1.83% $491 9.1% 3.1% $1,105 

12.1% 1.18% $760 68.9% 2.0% $1,710 

31.1% 1.54% $586 30.2% 2.6% $1,318 

14.6% 0.90% $995 121.0% 1.5% $2,238 

74.6% 0.73% $1,240 175.6% 1.2% $2,790 

19.1% 1.01% $893 98.4% 1.7% $2,009 

9.9% 1.27% $708 57.4% 2.1% $1,593 

48.9% 1.36% $664 47.5% 2.3% $1,494 

13.0% 1.29% $698 55.2% 2.1% $1,571 

30.3% 2.75% $327 NA 4.6% $736 

33.6% 2.08% $434 NA 3.5% $976 

18.1% 1.04% $864 91.9% 1.7% $1,943 

14.5% 0.86% $1,044 132.0% 1.4% $2,349 

41.8% 1.84% $490 9.0% 3.1% $1,103 

27.8% 2.59% $347 NA 4.3% $780 

19.6% 1.05% $855 89.9% 1.8% $1,923 

28.2% 0.72% $1,247 177.2% 1.2% $2,807 

9.9% 0.58% $1,549 244.2% 1.0% $3,485 

16.8% 0.92% $978 117.4% 1.5% $2,202 

22.0% 0.48% $1,892 320.4% 0.8% $4,256 

26.8% 0.61% $1,471 227.0% 1.0% $3,311 

45.5% 2.20% $409 NA 3.7% $919 

22.7% 1.94% $464 3.0% 3.2% $1,043 

43.3% 3.00% $300 NA 5.0% $674 

47.7% 2.29% $394 NA 3.8% $886 

39.9% 3.11% $290 NA 5.2% $652 

10.4% 0.67% $1,345 198.9% 1.1% $3,026 

19.6% 0.72% $1,249 177.6% 1.2% $2,810 

56.6% 1.60% $564 25.3% 2.7% $1,269 

30.2% 3.26% $276 NA 5.4% $621 

42.3% 2.01% $448 NA 3.3% $1,008 

49.4% 3.86% $233 NA 6.4% $525 

64.1% 2.55% $353 NA 4.3% $794 

48.6% 2.72% $331 NA 4.5% $744 

89.5% 2.39% $377 NA 4.0% $848 

45.2% 3.70% $243 NA 6.2% $548 
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24.6% 3.39% $265 NA 5.7% $597 

46.1% 3.25% $277 NA 5.4% $623 

89.8% 2.66% $338 NA 4.4% $761 

42.4% 1.66% $541 20.2% 2.8% $1,217 

18.0% 0.95% $947 110.3% 1.6% $2,130 

25.6% 1.03% $878 95.0% 1.7% $1,975 

15.2% 1.70% $530 17.9% 2.8% $1,194 

61.8% 2.81% $320 NA 4.7% $721 

24.0% 3.20% $281 NA 5.3% $632 

30.7% 3.33% $270 NA 5.6% $608 

37.1% 3.19% $283 NA 5.3% $636 

58.6% 1.98% $454 0.9% 3.3% $1,022 

24.3% 2.18% $412 NA 3.6% $928 

32.5% 2.50% $360 NA 4.2% $810 

15.3% 1.42% $632 40.5% 2.4% $1,423 

16.3% 2.07% $434 NA 3.5% $977 
24.9% 2.15% $418 NA 3.6% $941 

42.5% 2.01% $448 NA 3.3% $1,008 

44.8% 2.39% $376 NA 4.0% $846 

35.4% 2.30% $391 NA 3.8% $879 

16.6% 2.35% $383 NA 3.9% $862 

16.9% 2.49% $362 NA 4.1% $814 

32.9% 2.16% $417 NA 3.6% $939 

25.8% 3.01% $299 NA 5.0% $674 

16.2% 4.05% $222 NA 6.7% $500 

10.1% 2.40% $375 NA 4.0% $843 

48.2% 2.10% $428 NA 3.5% $963 

23.3% 2.75% $327 NA 4.6% $736 

18.6% 2.24% $402 NA 3.7% $904 

42.7% 1.69% $533 18.5% 2.8% $1,199 

11.5% 1.25% $722 60.5% 2.1% $1,625 

13.8% 1.32% $682 51.7% 2.2% $1,536 

10.4% 1.09% $827 83.7% 1.8% $1,860 

22.8% 1.05% $861 91.3% 1.7% $1,937 

39.7% 2.08% $433 NA 3.5% $975 

17.4% 1.48% $610 35.5% 2.5% $1,372 

23.7% 1.59% $567 26.1% 2.6% $1,276 

38.5% 2.13% $422 NA 3.6% $949 

19.0% 3.20% $281 NA 5.3% $633 

38.7% 2.74% $328 NA 4.6% $738 

26.9% 2.04% $442 NA 3.4% $995 

10.1% 1.96% $460 2.2% 3.3% $1,035 

14.0% 2.42% $371 NA 4.0% $835 

36.3% 1.42% $632 40.5% 2.4% $1,423 

30.6% 1.72% $523 16.2% 2.9% $1,176 
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8.3% 1.43% $629 39.7% 2.4% $1,414 

16.6% 2.09% $430 NA 3.5% $968 

18.7% 1.68% $535 19.0% 2.8% $1,205 

12.5% 1.44% $626 39.1% 2.4% $1,408 

27.3% 2.17% $414 NA 3.6% $931 

51.0% 1.00% $904 100.9% 1.7% $2,034 

9.1% 0.61% $1,482 229.2% 1.0% $3,333 

17.1% 1.21% $741 64.8% 2.0% $1,668 

40.3% 0.71% $1,262 180.4% 1.2% $2,839 

23.4% 0.75% $1,201 166.9% 1.2% $2,703 

9.0% 0.73% $1,226 172.5% 1.2% $2,759 

16.3% 0.74% $1,224 171.9% 1.2% $2,753 

7.9% 0.79% $1,139 153.1% 1.3% $2,563 

9.6% 0.79% $1,140 153.4% 1.3% $2,565 

13.9% 0.75% $1,205 167.8% 1.2% $2,712 

39.8% 1.17% $769 71.0% 1.9% $1,731 

10.4% 0.68% $1,329 195.4% 1.1% $2,991 

13.5% 0.85% $1,057 134.9% 1.4% $2,379 

19.7% 0.58% $1,552 244.9% 1.0% $3,493 

35.9% 0.43% $2,105 367.8% 0.7% $4,737 

31.9% 0.42% $2,133 373.9% 0.7% $4,799 

21.8% 0.60% $1,498 232.8% 1.0% $3,370 

33.4% 0.60% $1,496 232.5% 1.0% $3,366 

22.3% 1.12% $805 78.9% 1.9% $1,812 

16.4% 1.30% $695 54.4% 2.2% $1,563 

22.4% 1.54% $586 30.3% 2.6% $1,319 

29.5% 1.35% $668 48.5% 2.2% $1,504 

27.1% 4.01% $225 NA 6.7% $505 

25.3% 1.77% $509 13.1% 2.9% $1,145 

15.2% 1.30% $693 54.1% 2.2% $1,560 

26.5% 1.33% $678 50.6% 2.2% $1,525 

28.6% 1.71% $527 17.1% 2.8% $1,186 

21.8% 2.38% $378 NA 4.0% $850 

23.7% 1.80% $501 11.3% 3.0% $1,127 

28.2% 1.24% $729 61.9% 2.1% $1,639 

37.7% 1.23% $733 63.0% 2.0% $1,650 

20.7% 1.28% $700 55.6% 2.1% $1,576 

30.4% 1.54% $583 29.5% 2.6% $1,312 

12.2% 0.83% $1,085 141.1% 1.4% $2,441 

32.4% 0.72% $1,242 176.1% 1.2% $2,795 

11.0% 0.68% $1,322 193.8% 1.1% $2,975 

13.4% 0.67% $1,335 196.8% 1.1% $3,005 

31.2% 0.85% $1,058 135.1% 1.4% $2,381 

23.3% 1.11% $813 80.6% 1.8% $1,828 

26.3% 0.90% $997 121.6% 1.5% $2,244 
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12.4% 0.78% $1,160 157.7% 1.3% $2,609 

13.3% 0.99% $905 101.1% 1.7% $2,036 

15.9% 0.96% $939 108.7% 1.6% $2,113 

15.1% 1.06% $850 88.9% 1.8% $1,913 

21.5% 1.05% $858 90.7% 1.7% $1,931 

12.3% 0.98% $918 104.0% 1.6% $2,066 

16.1% 1.05% $856 90.2% 1.8% $1,925 

18.0% 1.19% $759 68.6% 2.0% $1,707 

20.4% 1.34% $670 48.9% 2.2% $1,508 

51.5% 0.96% $936 107.9% 1.6% $2,105 

31.3% 0.88% $1,027 128.1% 1.5% $2,310 

22.2% 1.01% $895 98.9% 1.7% $2,014 

12.4% 0.94% $961 113.5% 1.6% $2,162 

13.9% 1.05% $860 91.1% 1.7% $1,935 

21.1% 1.93% $467 3.8% 3.2% $1,051 

11.1% 1.34% $674 49.7% 2.2% $1,516 

27.2% 1.05% $859 90.8% 1.7% $1,932 

23.6% 1.56% $576 28.0% 2.6% $1,296 

29.8% 1.75% $514 14.2% 2.9% $1,156 

21.7% 1.47% $613 36.2% 2.4% $1,379 

23.9% 1.55% $580 28.8% 2.6% $1,304 

20.3% 1.42% $634 40.9% 2.4% $1,427 

19.3% 1.78% $505 12.3% 3.0% $1,137 

31.2% 1.38% $652 44.9% 2.3% $1,467 

16.1% 1.29% $698 55.1% 2.1% $1,570 

26.9% 1.64% $548 21.8% 2.7% $1,233 

38.5% 1.59% $567 26.1% 2.6% $1,276 

53.4% 1.47% $611 35.9% 2.5% $1,376 

29.4% 1.43% $628 39.6% 2.4% $1,414 

51.6% 2.66% $339 NA 4.4% $762 

14.5% 1.79% $502 11.6% 3.0% $1,130 

9.8% 1.49% $603 34.0% 2.5% $1,357 

23.9% 1.31% $688 52.8% 2.2% $1,547 

18.3% 1.52% $590 31.2% 2.5% $1,328 

18.5% 1.84% $490 9.0% 3.1% $1,103 

17.3% 1.44% $623 38.5% 2.4% $1,402 

30.6% 1.78% $505 12.1% 3.0% $1,135 

35.2% 2.20% $410 NA 3.7% $923 

28.9% 1.89% $476 5.7% 3.2% $1,070 

18.6% 1.83% $491 9.1% 3.1% $1,105 

20.0% 1.62% $555 23.4% 2.7% $1,250 

30.8% 1.25% $720 60.1% 2.1% $1,621 

13.5% 1.34% $672 49.3% 2.2% $1,512 

17.1% 1.26% $716 59.2% 2.1% $1,612 

21.8% 1.02% $886 97.0% 1.7% $1,994 
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17.9% 1.33% $675 49.9% 2.2% $1,518 

20.5% 0.96% $933 107.3% 1.6% $2,099 

9.7% 0.80% $1,119 148.7% 1.3% $2,518 

17.4% 1.17% $769 70.9% 1.9% $1,731 

18.5% 0.82% $1,100 144.5% 1.4% $2,476 

14.4% 1.34% $671 49.1% 2.2% $1,509 

22.3% 1.67% $540 20.0% 2.8% $1,215 

39.6% 1.12% $803 78.4% 1.9% $1,806 

17.6% 1.42% $636 41.3% 2.4% $1,431 

15.2% 0.94% $956 112.4% 1.6% $2,151 

24.1% 1.03% $871 93.6% 1.7% $1,960 

14.3% 0.84% $1,073 138.4% 1.4% $2,413 

15.9% 0.88% $1,026 128.1% 1.5% $2,309 

22.3% 1.08% $836 85.7% 1.8% $1,880 

28.0% 1.04% $868 92.9% 1.7% $1,953 

18.4% 1.16% $776 72.4% 1.9% $1,745 

19.2% 1.11% $811 80.2% 1.9% $1,824 

10.2% 1.10% $819 82.1% 1.8% $1,844 

9.0% 1.37% $659 46.4% 2.3% $1,482 

23.4% 1.36% $661 46.8% 2.3% $1,487 

11.0% 1.25% $718 59.7% 2.1% $1,616 

19.3% 1.24% $728 61.8% 2.1% $1,639 

27.7% 1.38% $654 45.4% 2.3% $1,472 

9.7% 1.18% $761 69.2% 2.0% $1,713 

10.9% 0.84% $1,067 137.1% 1.4% $2,401 

12.0% 0.97% $930 106.8% 1.6% $2,094 

21.4% 0.83% $1,086 141.3% 1.4% $2,443 

15.1% 1.05% $860 91.2% 1.7% $1,936 

12.5% 1.09% $824 83.2% 1.8% $1,855 

11.9% 0.89% $1,007 123.7% 1.5% $2,265 

14.2% 0.84% $1,067 137.1% 1.4% $2,400 

18.8% 1.71% $527 17.1% 2.8% $1,186 

16.9% 0.83% $1,090 142.2% 1.4% $2,452 

17.8% 1.00% $897 99.4% 1.7% $2,019 

26.1% 0.94% $962 113.7% 1.6% $2,164 

15.1% 0.74% $1,218 170.6% 1.2% $2,739 

10.1% 0.88% $1,023 127.2% 1.5% $2,301 

21.0% 0.85% $1,057 134.8% 1.4% $2,378 

13.6% 0.55% $1,630 262.1% 0.9% $3,667 

14.3% 1.78% $505 12.3% 3.0% $1,137 

11.2% 1.08% $834 85.4% 1.8% $1,877 

11.9% 1.39% $648 44.0% 2.3% $1,458 

14.1% 0.87% $1,035 130.0% 1.4% $2,329 

8.7% 0.61% $1,465 225.6% 1.0% $3,297 

8.5% 1.05% $857 90.5% 1.8% $1,928 

0016182



13.2% 0.94% $956 112.5% 1.6% $2,152 

14.3% 0.76% $1,181 162.4% 1.3% $2,656 

21.1% 1.32% $684 52.1% 2.2% $1,540 

22.2% 1.04% $866 92.5% 1.7% $1,950 

17.4% 0.62% $1,460 224.4% 1.0% $3,284 

7.0% 0.64% $1,406 212.5% 1.1% $3,164 

9.5% 0.79% $1,137 152.6% 1.3% $2,557 

8.0% 0.83% $1,080 139.9% 1.4% $2,429 

36.7% 1.00% $902 100.4% 1.7% $2,029 

16.9% 0.66% $1,367 203.7% 1.1% $3,075 

17.1% 1.15% $781 73.5% 1.9% $1,757 

26.1% 1.04% $866 92.4% 1.7% $1,948 

26.1% 0.68% $1,332 196.1% 1.1% $2,998 

12.8% 0.84% $1,074 138.7% 1.4% $2,417 

16.9% 0.77% $1,167 159.4% 1.3% $2,626 

17.4% 0.83% $1,080 140.0% 1.4% $2,430 

11.7% 0.86% $1,052 133.8% 1.4% $2,367 

13.4% 0.68% $1,321 193.5% 1.1% $2,971 

22.8% 0.88% $1,024 127.7% 1.5% $2,305 

28.3% 0.82% $1,096 143.6% 1.4% $2,467 

16.1% 0.68% $1,324 194.3% 1.1% $2,980 

9.1% 0.72% $1,243 176.3% 1.2% $2,797 

473.0% 1.02% $881 95.8% 1.7% $1,983 

32.8% 0.90% $996 121.3% 1.5% $2,241 

29.8% 0.57% $1,575 250.0% 1.0% $3,544 

18.7% 0.34% $2,637 486.0% 0.6% $5,933 

13.5% 0.58% $1,541 242.5% 1.0% $3,468 

62.6% 0.93% $963 114.0% 1.6% $2,166 

14.5% 1.02% $886 96.9% 1.7% $1,994 

14.6% 0.93% $963 114.1% 1.6% $2,167 

23.6% 0.62% $1,441 220.3% 1.0% $3,243 

13.8% 0.80% $1,127 150.4% 1.3% $2,536 

25.8% 3.03% $297 NA 5.1% $668 

25.2% 1.32% $684 51.9% 2.2% $1,538 

25.1% 1.31% $689 53.2% 2.2% $1,551 

39.7% 1.14% $790 75.6% 1.9% $1,778 

39.6% 2.08% $433 NA 3.5% $975 

21.3% 1.73% $520 15.6% 2.9% $1,170 

40.6% 1.95% $463 2.8% 3.2% $1,041 

23.8% 0.65% $1,380 206.7% 1.1% $3,105 

3.1% 0.52% $1,738 286.3% 0.9% $3,911 

52.1% 0.65% $1,380 206.6% 1.1% $3,104 

19.5% 0.48% $1,889 319.8% 0.8% $4,250 

15.0% 0.57% $1,568 248.5% 1.0% $3,528 

19.4% 0.98% $922 104.8% 1.6% $2,074 
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16.3% 1.41% $639 42.0% 2.3% $1,438 

164.3% 2.73% $330 NA 4.5% $743 

104.1% 0.94% $957 112.7% 1.6% $2,154 

39.8% 0.31% $2,878 539.5% 0.5% $6,475 

VALUE! VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 

VALUE! VALUE! #VALUE! VALUE! 
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~~er:j~~ 
'~qua1'4t,~ 

<MHI< 
708.1% 

274.8% 

635.6% 

165.5% 

338.4% 

370.4% 

462.5% 

266.1% 

542.9% 

666.4% 

607.6% 

261.8% 
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112.5% 

1026.8% 

813.2% 

402.0% 

562.3% 

910.8% 

508.7% 

483.4% 

438.9% 

650.4% 

524.3% 

662.5% 

601.7% 

412.3% 

77.9% 

215.6% 

131.7% 

186.0% 

292.2% 

202.6% 

184.4% 

507.8% 

207.0% 

320.4% 

334.2% 

254.6% 

120.1% 

114.7% 

131.6% 

152.6% 

85.8% 

230.4% 

252.4% 

422.6% 

303.3% 

450.8% 

249.9% 

325.2% 

123.3% 

251.8% 

334.8% 

274.8% 

#VALUE! 

420.2% 

439.2% 
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248.8% 

327.4% 

320.4% 

224.2% 

107.9% 

209.9% 

156.6% 

160.7% 

145.2% 

67.2% 

207.2% 

234.4% 

153.2% 

192.9% 

205.6% 

154.3% 

143.6% 

280.4% 

317.4% 

228.3% 

199.7% 

212.7% 

301.3% 

158.7% 

145.8% 

164.0% 

198.4% 

359.1% 

197.7% 

284.4% 

204.9% 

55.2% 

28.9% 

119.1% 

46.9% 

133.7% 

123.3% 

98.0% 

67.9% 

169.4% 

276.7% 

384.0% 

305.4% 

128.1% 

86.7% 
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136.6% 

233.3% 

82.9% 

143.8% 

87.3% 

85.0% 

87.9% 

146.6% 

88.4% 

145.5% 

280.0% 

192.9% 

397.3% 

520.1% 

346.4% 

254.0% 

231.9% 

249.1% 

63.5% 

116.9% 

331.9% 

421.9% 

145.1% 

73.4% 

327.3% 

523.7% 

674.4% 

389.2% 

845.8% 

635.7% 

104.3% 

131.8% 

49.9% 

96.9% 

44.9% 

572.4% 

524.6% 

181.9% 

38.1% 

124.1% 

16.6% 

76.3% 

65.3% 

88.4% 

21.7% 
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32.7% 

38.4% 

69.0% 

170.4% 

373.3% 

338.9% 

165.2% 

60.2% 

40.4% 

35.0% 

41.3% 

127.1% 

106.2% 

79.9% 

216.2% 

117.1% 

109.1% 

124.1% 

88.0% 

95.3% 

91.6% 

80.9% 

108.7% 

49.7% 

11.2% 

87.4% 

113.9% 

63.6% 

100.9% 

166.5% 

261.2% 

241.2% 

313.4% 

330.4% 

116.7% 

204.9% 

183.7% 

110.9% 

40.7% 

64.0% 

121.1% 

130.0% 

85.6% 

216.2% 

161.4% 
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214.3% 

115.2% 

167.7% 

212.9% 

106.9% 

351.9% 

640.8% 

270.7% 

530.9% 

500.6% 

513.2% 

511.8% 

469.5% 

470.1% 

502.6% 

284.7% 

564.6% 

428.6% 

676.1% 

952.6% 

966.4% 

648.8% 

648.1% 

302.6% 

247.4% 

193.1% 

234.2% 

12.3% 

154.5% 

246.7% 

238.8% 

163.6% 

88.8% 

150.5% 

264.3% 

266.7% 

250.2% 

191.5% 

442.5% 

521.2% 

561.2% 

567.7% 

429.0% 

306.3% 

398.6% 
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479.8% 

352.4% 

369.5% 

325.1% 

329.2% 

359.1% 

327.9% 

279.4% 

235.1% 

367.9% 

413.3% 

347.5% 

380.5% 

330.1% 

133.5% 

236.9% 

329.4% 

188.0% 

156.9% 

206.5% 

189.8% 

217.0% 

152.7% 

226.0% 

248.9% 

174.0% 

183.6% 

205.7% 

214.1% 

69.4% 

151.2% 

201.5% 

243.8% 

195.2% 

145.1% 

211.6% 

152.3% 

105.0% 

137.8% 

145.5% 

177.7% 

260.2% 

236.0% 

258.2% 

343.2% 
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237.4% 

366.5% 

459.5% 

284.6% 

450.2% 

235.4% 

169.9% 

301.3% 

217.9% 

378.0% 

335.5% 

436.3% 

413.2% 

317.9% 

333.9% 

287.8% 

305.4% 

309.7% 

229.3% 

230.4% 

259.2% 

264.2% 

227.2% 

280.6% 

433.5% 

365.2% 

442.9% 

330.2% 

312.1% 

403.4% 

433.4% 

163.5% 

444.9% 

348.7% 

380.9% 

508.8% 

411.3% 

428.4% 

714.8% 

152.7% 

317.2% 

224.0% 

417.5% 

632.7% 

328.5% 
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378.2% 

490.3% 

242.2% 

333.2% 

629.9% 

603.1% 

468.3% 

439.8% 

350.9% 

583.3% 

290.5% 

332.8% 

566.2% 

437.2% 

483.6% 

440.1% 

426.1% 

560.3% 

412.2% 

448.2% 

562.2% 

521.6% 

340.6% 

398.0% 

687.5% 

1218.5% 

670.6% 

381.4% 

343.1% 

381.6% 

620.6% 

463.5% 

48.4% 

241.8% 

244.6% 

295.0% 

116.7% 

160.1% 

131.3% 

590.0% 

769.2% 

589.8% 

844.4% 

684.1% 

360.8% 
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219.6% 

65.0% 

378.6% 

1338.9% 

#VALUE! 

#VALUE! 

#VALUE! 

#VALUE! 

#VALUE! 

#VALUE! 

#VALUE! 

#VALUE! 
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3. Percentage of households at different levels of affordability 
Example City: Sacramento, CA 

Average wastewater bill $ 450.00 

Average water bill $ 300.00 

Average combined water and 
wastewater bill $ 750.00 

!Total households (2011) 170,999 

!Sacramento, CA 

%of 
Household Total water 

Households households 
Upper end of WW costs, and WW 

withn income within 
income bracket % of Income costs,% of 

bracket income 
level income level 

bracket Income category 
Less than $10,000 $10,000 4.50% 7.50% 13,099 7.66% 
$10,000 to $14,999 $14,999 3.00% 5.00% 15,094 8.83% 
$15,000 to $19,999 $19,999 2.25% 3.75% 8,583 5.02% 
$20,000 to $24,999 $24,999 1.80% 3.00% 10,132 5.93% 
$25,000 to $29,999 $29,999 1.50% 2.50% 10,305 6.03% 
$30,000 to $34,999 $34,999 1.29% 2.14% 8,695 5.08% 
$35,000 to $39,999 $39,999 1.13% 1.88% 8,020 4.69% 
$40,000 to $44,999 $44,999 1.00% 1.67% 7,543 4.41% 
$45,000 to $49,999 $49,999 0.90% 1.50% 6,210 3.63% 
$50,000 to $59,999 $59,999 0.75% 1.25% 14,607 8.54% 
$60,000 to $74,999 $74,999 0.60% 1.00% 18,351 10.73% 
$75,000 to $99,999 $99,999 0.45% 0.75% 18,907 11.06% 
$100,000 to $124,999 $ 124,999 0.36% 0.60% 12,901 7.54% 
$125,000 to $149,999 $149,999 0.30% 0.50% 6,450 3.77% 
$150,000 to $199,999 $199,999 0.23% 0.38% 7,807 4.57% 
$200,000 or more $200,000 0.23% 0.38% 4,295 2.51% 
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% of 
households 

WW%MHI 
within income 

threshold 
bracket, 

cumulative 

7.66% 2.00% 

16.49% 2.00% 

21.51% 2.00% 

27.43% 2.00% 

33.46% 2.00% 

38.54% 2.00% 

43.23% 2.00% 

47.64% 2.00% 

51.28% 2.00% 

59.82% 2.00% 

70.55% 2.00% 

81.61% 2.00% 

89.15% 2.00% 

92.92% 2.00% 

97.49% 2.00% 

100.00% 2.00% 

Total bill% 
MHI Graph 

threshold 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 0% 

4.50% 100% 

8% 

:i: 7% 
~ 
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fili6% 
n:, 
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40% 50% 60% 70% 80% 90% 100% 
Percentage of Households 

'ork City 1/V\/V NYC Water and 1/V\/V 
'ork City Water and 1/V\/V -- Series4 
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4. Estimated average wastewater bill and total combined bill as a percentage of 
Example City: Butte, MT 

Average wastewater bill $450.00 

Average water bill $ 300.00 

Average combined water and 
wastewater bill $ 750.00 

%,, 

ncome J1~g<1,y 

Less than $20,000 22% $10,000 4.50% 7.50% 
20,000 to $39,999 26% $29,999 1.50% 2.50% 
40,000 to $74,999 30% $57,499 0.78% 1.30% 
75,000 to $99,999 8% $87,499 0.51% 0.86% 

100,000 to $199,999 10% $149,999 0.30% 0.50% 
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MHI by income category 
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S.Average wastewater and total bill as percentage of federal poverty thresho 
To evaluate the estimated average wastewater bill as a percentage of poverty level income, 
the average household bill should be adjusted to account for different household sizes. First, 
average annual water use can be estimated for different household sizes based on average 
residential per capita consumption. Wastewater rates can then be applied to average 

Average wastewater bill 

Average water bill 

Average combined water and 
wastewater bill 

Annual household consumption 
gallons) 

Average persons per household 

Hous~t{it~ dr ... 
famlly;ize 

1 

2 

3 

4 

5 

6 

7 

8 

$11,170 

$15,130 

$19,090 

$23,050 

$27,010 

$30,970 

$34,930 

$38,890 

$ 450.00 

$ 300.00 

$ 750.00 

75,000 
2.5 

30,000 $180.00 $300.00 

60,000 $360.00 $600.00 

90,000 $540.00 $900.00 

120,000 $720.00 $1,200.00 

150,000 $900.00 $1,500.00 

180,000 $1,080.00 $1,800.00 

210,000 $1,260.00 $2,100.00 

240,000 $1,440.00 $2,400.00 
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Id incomes (hypothetical example} 

>usehold. To evaluate the estimated average wastewater bill as a percentage of poverty level 
sehold sizes. First, average annual water use can be estimated for different household sizes 
e applied to average consumption levels to estimate average household wastewater costs. 

1.61% 2.69% 

2.38% 3.97% 

2.83% 4.71% 

3.12% 5.21% 

3.33% 5.55% 

3.49% 5.81% 

3.61% 6.01% 

3.70% 6.17% 
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6.Estimated average water and wastewater bill as a percentage of household 
kxample City: !Kansas City, KS I 

Average annual 
Average annual HH Average annual HH total water and 
wastewater costs water costs WW costs 

All households $ 450.00 $ 300.00 $ 750.00 

Single family $ 600.00 $ 400.00 $1,000.00 

Mulit-family $ 300.00 $ 200.00 $ 500.00 

Single family average 
annual HH consumption 80,000 

Multi-family average annual 

HH consumption 52,000 

~stimated average Estimated 

Household type MHI, 2011 
WW bill as a average total bill 
percentage of MHI as a percentage 
%) of MHI (%) 

All households 37,036 1.22% 2.03% 

::lderly households 27,955 1.61% 2.68% 

Renter-occupied 24,898 1.81% 3.01% 
Owner-occupied 47,272 0.95% 1.59% 

Multi-family ? #VALUE! 

::>ingle-family ? #VALUE! 
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income, by household type 
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7.Adjusting income levels for future years 
Example City: New York City 

recommended that you simply assume incomes will increase at the same rate as the Consumer Price Index 
(CPI). However, in recent years income levels have not kept pace with the CPI, and have even declined in 

many communities. This can make it difficult to project MHI for your community going forward. 

One approach for projecting future income levels is to examine how income levels have changed in recent 

years in comparison to the CPI (e.g., over the past five years national income levels have increased at a rate 

of approximately 60% of the increase in CPI). Given the recent economic crisis and recovery process, it 
seems reasonable to assume that this trend will likely continue, at least for the near future. Thus, to project 

MHI over the next several years, you may assume that incomes will increase by about 60% (or rate at which 

your community's M HI has increased relative to CPI) of the forecasted change in CPI (as developed by the 

Congressional Budget Office, CBO). Beyond the next several years, it may be reasonable to assume that 

incomes will again begin to increase at the same rate as the CPI.** Although this analysis is not exact, it 

This worksheet shows the methodology used to easily adjust future incomes using this methodology (using NY 

Assumptions: 
Change in NYC MHI 2006-2010: 

Change in CPI 2006-2010: 

Ratio of MHI increase to CPI change 

CBO CPI Forecast 

4.9% 

8.2% 

59.6% 

2010 2011 

2.90% 

2012 

1.50% 

2013 

1.30% 

2014 

1.30% 

2015 

1.80% 

BASED ON CBO CPI FORECAST: For 2011-2015, MHI increases based on the ratio of MHI change to CPI ch 

2010 2011 2012 2013 2014 2015 
1.7297% 0.8947% 0.7754% 0.7754% 1.0736% 

$ 48 743 $ 49 586 $ 50 030 $ 50 418 $ 50 809 $ 51 354 

**Depending on economic trends, this method may warrant adjsutment over the next few years 
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I I I I I I 
cessary to make some assumptions about how income levels will change over time. 
1me rate as the Consumer Price Index (CPI). However, in recent years income levels 

difficult to project MHI for your community going forward. 

in recent years in comparison to the CPI (e.g., over the past five years national 

:ent economic crisis and recovery process, it seems reasonable to assume that this 

rears, you may assume that incomes will increase by about 60% (or rate at which 
id by the Congressional Budget Office, CBO). Beyond the next several years, it may 

Although this analysis is not exact, it does provide a general idea of how income 

2016 

2.10% 

2016 

2017 

2.30% 

2017 

2018 

2.30% 

2018 

I I 

2019 2020 

2.30% 2.30% 

2019 2020 
2.1000% 2.3000% 2.3000% 2.3000% 2.3000% 

$ 52 433 $ 53 639 $ 54 872 $ 56 134 $ 57 425 

I 

2.30% 
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8. Percentage of households at different levels of affordability citywide, futu 
Example City: 

% increase in rates from 2013 - 2015 

% increase in rates from 2013 to 2020 

Average wastewater bill 

Average water bill 

Average combined water and wastewater 
bill 

rTotal households 

2013 

Income category 
Less than $10,000 

$10,000 to $14,999 

$15,000 to $19,999 

$20,000 to $24,999 

$25,000 to $29,999 

$30,000 to $34,999 

$35,000 to $39,999 

$40,000 to $44,999 

$45,000 to $49,999 

$50,000 to $59,999 

$60,000 to $74,999 

$75,000 to $99,999 

$100,000 to $124,999 

$125,000 to $149,999 

$150,000 to $199,999 

$200,000 or more 

12015 

New York City 

20% 

50% 

2013 

$450.00 

$ 300.00 

$ 750.00 

3,023,330 

Upper end 
of income 

bracket 

$10,000 

$14,999 

$19,999 

$24,999 

$29,999 

$34,999 

$39,999 

$44,999 

$49,999 

$59,999 

$74,999 

$99,999 

$ 124,999 

$149,999 

$199,999 

$200,000 

2015 

$ 540.00 

$ 360.00 

$ 900.00 

3,023,330 

Households 
WW costs, 

% of income 
level 

4.50% 

3.00% 

2.25% 

1.80% 

1.50% 

1.29% 

1.13% 

1.00% 

0.90% 

0.75% 

0.60% 

0.45% 

0.36% 

0.30% 

0.23% 

0.23% 

2020 

$ 675.00 

$ 450.00 

$1,125.00 

3,023,330 

Total water Households 
and WW within 

costs,% of income 
income level bracket 

7.50% 336,074 

5.00% 198,383 

3.75% 176,613 

3.00% 170,415 

2.50% 141,985 

2.14% ,42, 749 

1.88% 122,382 

1.67% 128,938 

1.50% 103,000 

1.25% 205,087 

1.00% 269,368 

0.75% 318,390 

0.60% 221,018 

0.50% 131,400 

0.38% ,7,683 

0.38% 199,845 
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Households Total water Households 
Upper end 

WW costs, and WW within 
of income 

% of income costs,% of income 
bracket 

level income level bracket 

Income category 
Less than $10,000 $10,000 5.40% 9.00% 336, 
$10,000 to $14,999 $14,999 3.60% 6.00% 198,383 
$15,000 to $19,999 $19,999 2.70% 4.50% .76,613 
$20,000 to $24,999 $24,999 2.16% 3.60% 170,415 
$25,000 to $29,999 $29,999 1.80% 3.00% 141,985 
$30,000 to $34,999 $34,999 1.54% 2.57% 142,749 
$35,000 to $39,999 $39,999 1.35% 2.25% 1 ?J ~,R? 

$40,000 to $44,999 $44,999 1.20% 2.00% 128,938 
$45,000 to $49,999 $49,999 1.08% 1.80% 103,000 
$50,000 to $59,999 $59,999 0.90% 1.50% 205,087 
$60,000 to $74,999 $74,999 0.72% 1.20% 269,368 
$75,000 to $99,999 $99,999 0.54% 0.90% 318,390 
$100,000 to $124,999 $124,999 0.43% 0.72% 221,018 
$125,000 to $149,999 $149,999 0.36% 0.60% L,400 
$150,000 to $199,999 $199,999 0.27% 0.45% i7,683 
$200,000 or more $200,000 0.27% 0.45% 199,845 

2020 

Households Total water Households 
Upper end 

WW costs, and WW within 
of income 

% of income costs,% of income 
bracket 

level income level bracket 

Income category 
Less than $10,000 $10,000 6.75% 11.25% 336,074 
$10,000 to $14,999 $14,999 4.50% 7.50% 198,383 
$15,000 to $19,999 $19,999 3.38% 5.63% 176,613 
$20,000 to $24,999 $24,999 2.70% 4.50% 170,415 
$25,000 to $29,999 $29,999 2.25% 3.75% ~1,985 
$30,000 to $34,999 $34,999 1.93% 3.21% 142,749 
$35,000 to $39,999 $39,999 1.69% 2.81% 122,382 
$40,000 to $44,999 $44,999 1.50% 2.50% 128,938 
$45,000 to $49,999 $49,999 1.35% 2.25% 103,000 
$50,000 to $59,999 $59,999 1.13% 1.88% 205,087 
$60,000 to $74,999 $74,999 0.90% 1.50% 269,368 
$75,000 to $99,999 $99,999 0.68% 1.13% 318,390 
$100,000 to $124,999 $ 124,999 0.54% 0.90% 221,018 
$125,000 to $149,999 $149,999 0.45% 0.75% 131,400 
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$150,000 to $199,999 $199,999 0.34% 0.56% 157,683 
$200,000 or more $200,000 0.34% 0.56% 199,845 
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ty citywide, future years 

%of %of 
households households 

within within income 
income bracket, 
bracket cumulative 

11.12% 11.12% 

6.56% 17.68% 

5.84% 23.52% 

5.64% 29.16% 

4.70% 33.85% 

4.72% 38.57% 

4.05% 42.62% 

4.26% 46.89% 

3.41% 50.29% 

6.78% 57.08% 

8.91% 65.99% 

10.53% 76.52% 

7.31% 83.83% 

4.35% 88.17% 

5.22% 93.39% 

6.61% 100.00% 

WW%MHI 
Total bill% 

threshold 
MHI 

threshold 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

2.00% 4.50% 

Graph 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

100% 

7% 

6% 

...... 
~ 5% 
0.0 
n:, 
+-' 
C 
Q) 
u ,._ 

~4% 
Vl 
n:, 

..Cl ,._ 
Q) 

~ 3% s 
Q) 
+-' 
Vl 
n:, 

s 
Q) 

l'if 2% ,._ 
Q) 

~ 

1% 
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%of %of 0% 
households households 

WW%MHI 
Total bill% 

within within income 
threshold 

MHI Graph 
income bracket, threshold 
bracket cumulative 

11.12% 11.12% 2.00% 4.50% 0% 

6.56% 17.68% 2.00% 4.50% 0% 

5.84% 23.52% 2.00% 4.50% 0% 

5.64% 29.16% 2.00% 4.50% 0% 

4.70% 33.85% 2.00% 4.50% 0% 

4.72% 38.57% 2.00% 4.50% 0% 

4.05% 42.62% 2.00% 4.50% 0% 

4.26% 46.89% 2.00% 4.50% 0% 

3.41% 50.29% 2.00% 4.50% 0% 

6.78% 57.08% 2.00% 4.50% 0% 

8.91% 65.99% 2.00% 4.50% 0% 

10.53% 76.52% 2.00% 4.50% 0% 

7.31% 83.83% 2.00% 4.50% 0% 

4.35% 88.17% 2.00% 4.50% 0% 

5.22% 93.39% 2.00% 4.50% 0% 

6.61% 100.00% 2.00% 4.50% 100% 

%of %of 
households households 

WW%MHI 
Total bill% 

within within income 
threshold 

MHI Graph 
income bracket, threshold 
bracket cumulative 

11.12% 11.12% 2.00% 4.50% 0% 

6.56% 17.68% 2.00% 4.50% 0% 

5.84% 23.52% 2.00% 4.50% 0% 

5.64% 29.16% 2.00% 4.50% 0% 

4.70% 33.85% 2.00% 4.50% 0% 

4.72% 38.57% 2.00% 4.50% 0% 

4.05% 42.62% 2.00% 4.50% 0% 

4.26% 46.89% 2.00% 4.50% 0% 

3.41% 50.29% 2.00% 4.50% 0% 

6.78% 57.08% 2.00% 4.50% 0% 

8.91% 65.99% 2.00% 4.50% 0% 

10.53% 76.52% 2.00% 4.50% 0% 

7.31% 83.83% 2.00% 4.50% 0% 

4.35% 88.17% 2.00% 4.50% 0% 
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5.22% 93.39% 2.00% 4.50% 0% 

6.61% 100.00% 2.00% 4.50% 100% 
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